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it’s mainly a matter of TIMING! 


Knowing WHEN to replace obsolete equipment 
with a new Heald Bore-Matic 
saved over $54,000 a year! 





MACHINE doesn’t have to be very old a comparison, in terms of investment and 
\ in years to be obsolete as far as pro- return, will tell you when equipment 
duction costs are concerned. And after all. should be replaced, and when it should be 
the purpose of any machine is not just to retained, 
produc e, but to produce at a profit. Our sales engineers are well experi- 

That’s why replacement timing is so enced in making such obsolescence 
important. It depends not only on the age studies—on Borizing and grinding equip- 
and productive capacity of the old ment. And they will be glad to do the 
machine but on a careful cost compar- same for you. Similar studies have pointed 
ison between the old and the new. Such the way to many important savings, 


For Example: A manufacturer of aircraft 
control equipment purchased a Heald Model 
222 Bore-Matic to replace older equipment for 
boring, turning, facing and grooving on a Vv 
range of parts Later, their engineers 1 
detailed analysis on 12 different parts, to ev 

ite its cost-saving performance in specifi 

It was found tl 

$54,000 in production costs—not only payir 

self, but netting a proft of over $29.000 


it the machine would sav 


the first year! The cost comparison, by ¢ 
f parts, is shown below. 


Old Method New Machine 
$53,004 $14,464 
4 
1 4nd 
1,404 
630 
1,415 
189 
967 


YOU pay for obsolescence. Replacement pays for itself! 


THE HEALD MACHINE COMPANY HEALD 


Subsidiary of The Cincinnati Milling Machine Co 
Worcester 6, Massachusetts 
Chicago . Cleveland . Dayton . Detroit Indianapolis New York 
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WAKDB NORMAL DIESEL Extra Heavy Duty ENGINES 
Up to 400 max. hp, all with counterbalanced crankshafts 


WpeAk or descriptive bulletins 


WAKR BUTANE 


WAUKESHA MOTOR COMPANY 


Waukesha, Wisconsin 
New York Tulsa tos Angeles 
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[pews Mr. Tubes | 





helps you engineer for profit 


When a product involves the use of steel tubing, B&W’s Mr. Tubes can help 
you engineer for profit—help you reduce costs and make a better product. 
Take for instance an application involving the use of alloy mechanical tubing. 


From the standpoint of economics, there can be only one tubular product 
which is best suited for your particular fabrication procedures and optimum 
end use service. The choice of that tube involves the questions of the grade of 
steel itself, its heat treatment and mechanical properties, whether it should be 
electric furnace steel or the open hearth grade, whether it 
should be a hot finished or a cold finished tube. Other factors 
include surface finish, tolerances and the economical quan- 
tity and type of length, 

These are but a few of the many considerations involved 
in buying the right tube for a job. Next time you are plan- 
ning a product in which tubing is used —call in Mr. Tubes, 
your B&W district sales representative—and make him a 
member of your product planning team. He can help you 
as he has helped others. Write ie Bulletin TB-361. The 
Babcock & Wilcox Company, Tubular Products Division, 

Beaver Falls, Pa. TA-8034-G7 











Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless steels and special metals. 
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Passenger cars 


Trucks 3 


Tractors ; 


Diesels 


«a 


Chicago valve train parts in a typical V-8 automotive engine: (A) Hy- i a 
draulic tappet, (B) push rod, (C) rocker arm, (D) rocker shaft, (E) valve MS 


spring retainer. 


Everything you need in valve gear 


trom CHICAGO 


Here at Chicago you'll find a single source for everything you 
need in valve gear. These specialized facilities are solving prob- 
lems and saving money for leading engine manufacturers . 
and can do the same for you. 

Design and Engineering— at Chicago you'll find valve gear engi- 
neering experience in depth . . . men who understand your 
problems and will work with your engineering staff in designing 
cam shafts and complete valve gear assemblies for any type of 
engine. 

‘ Manufacturing— Chicago is a leading manufacturer of valve train 
parts. Our complete line includes precision-made hydraulic and 
mechanical tappets; push rods in both lightweight tubular and 
solid styles; valve adjusting screws including new self-locking 
screws that cut assembly costs; valve spring retainers; rocker 
arms and rocker shafts. 

Testing—-we have complete laboratory and engine testing 
facilities. 
For the full story of how we can serve you, write our Tappet 
Division. 


THE CHICAGO SCREW COMPANY 


ESTABLISHED 1872 e@ DIVISION OF STANDARD SCREW COMPANY 
2701 WASHINGTON BOULEVARD, BELLWOOD, ILLINOIS 
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resists 
impact 


These horns are built to stand sudden shock. And Parish 
Pressed Steel Division of Dana Corporation, a leading 
manufacturer of automotive chassis and frames, uses 


A.W. Dynalloy steel for the same reason... resists impact! 


There are other reasons, of course. A.W. Dynalloy is 
... easy to form 
-.. easy to weld 


-.. resistant to corrosion 


As with Parish Pressed Steel, A.W. Dynalloy can help 
you get more value per dollar spent for your product. 
Send for our A. W. Dynalloy booklet which gives complete 
information. Write Marketing Division, Dept. DY-E90. 


ALAN WOOD STEEL COMPANY 


steelmasters for more than a century and a quarter CONSHOHOCKEN, PA. 


DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia» New York + Los Angeles + Atlanta + Boston * Buffalo * Cincinnati + Cleve- 
land « Detroit * Houston + Pittsburgh*+ Richmond « St. Paul + San Francisco* Seattle » Montreal & Toronto, Canada—A.C. Leslie & Co., Limited 
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POWER UP... 


with DENISON hydraulic equipment... 
the LEADERS do! 


Why? Because with field-proved Denison 2000 psi hydraulic power in their 
earthmoving equipment—leading manufacturers find they're automatically 
building in lower operating costs and month-after-month continuous 
trouble-free performance on the job 
Realistic field-tests prove the basic design advantages of 2000 psi Denison 
Vane Pump power: the sigh volumetric efficiency 1s continuou never 
a drop-off in work speed or sluggish operation that slows equipment 
and adds cost to the job 
Three more features of Denison’s 2000 psi vane pumps can save 
you money, too. Unique balanced-vanes automatically compensate 
for wear to keep pump efficiency high, maintenance cost almost nil 
Exclusive “cartridge construction” makes in-the-held servicing 
extremely fast and simple. A//-weather starting feature 
prevents pump damage—even under most severe conditions 
Add it up. Denison 2000 psi hydraulic power means 
continuous peak operating efficiency on the job. Costs are 
lower because faster time cycles are possible. Jobs 
stay on schedule and bids are more accurate because 
you can count on a steady workload. Downtime 
maintenance and repair costs are cut, too 


You guarantee less weight less cost-per-horsepower 
—more payload in your equipment with a Denison 2000 
psi Vane Pump as the heart of your hydraulic system 
Your Denison Hydraulic Specialist can tell you more 2000 PSI HYDRAULIC POWER 
about how to significantly improve performance of your 
equipment with hydraulic power up to 5000 psi ...i8 incorporated into dozens of types of earth- 


and how to make it more profitable to the man who buys it moving equipment by leading manufacturers 
Payoff: Denison 2000 psi Vane Pumps help 


DESIGNERS — ENGINEERS get jobs done faster... with trouble- 


Write for your copy of Bulletins 200 and 201 free power to spare for tough- 
“How to Design More Efficient Hydraulic y est workloads 

Power Into Mobile Machinery” and “Balanced 

Vane 2000 psi Hydraulic Pumps 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1212 Dublin Road + Columbus 16, Ohio 


DENISON 
dnOllica 


HYDRAULIC PRESSES + PUMPS » MOTORS + CONTROLS 


Denison and Denison HydrOlLics are registered trademarks 
of Denison Engineering Division, ABSCO 
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VICTOPAC 


Asbestos-Synthetic Rubber Gasketing 
Durable under Heat, 
High Fluid and Flange Pressures 


Seals against oil, engine fuels 
(liquid or vapor) and coolants, steam, 
hot or cold water 


Supplied in Sheets . . . or Finished Gaskets 
Made in standard thickness: 


” ” ” ” 
Va —Yo —Ys —¥2 —V% 


This tough, completely homogeneous sheet pack- 
ing is composed of long-fiber asbestos and syn- 
thetic rubber, bonded under heat and pressure. 

While thoroughly dense in structure, Victopac 
has sufficient compressibility for effective sealing 
under light or heavy flange loading. Its resistance 
to heat permits usage where plant fiber packings 
deteriorate. 


CONDENSED SPECIFICATIONS 
Made in 7 types — Typical uses 


Minimum Max. Thickness Change 
Original in ASTM Oil No. | 


Tensile 5 brs. at 300 deg. F 


SAE-ASTM mpression 


S 000 Psi. Load r: . ° - . . 
pec si. Loo Victopac is widely specified for automotive and 





G-1111-1 industrial machinery applications. Choice of sev- 


oO 
net nata 1800 psi. 20% 





1B 


G-1111-1 
(Federal 

Spec. 

HH-P-46A 
*PIIGIA 


1800 psi. 





2 
Graphite 
coated, 
one side 


G-1111-1 
*PIIGIA 


1800 psi. 





3 
Graphite 
coated, 
two sides 


G-1111-1 
"PIIGIA 





G-1122-1 
(AMS 3232F) 
(Navy Spec. 

33-P-13c) 
*PLII4IA 


2000 psi. 





G-1123-1 

(AMS 3230 
and 3231) 
“PIISIA 


2000 psi. 





70V 


G-1122-1 
(AMS 3232F) 
"PII4IA 











40 





2000 psi 








en basic types provides economical sealing for 
each use. All types conform to SAE-ASTM spec- 
ifications and are certified to federal, military 
or customer specifications where needed. 

Typical applications include speed reducers, 
transmissions, differentials, gear case covers, pipe 
flanges, refrigeration, pumps, oil coolers, internal 
combustion engines, etc. Victopac’s uses are 
almost unlimited. 


Test samples supplied free 
Your inquiry, stating proposed application, will 
bring you sample sheets of recommended type 
with full technical data. Request through your 
Victor Sales Engineer or directly to factory. 


Victopac is available in sheet sizes 58” x 624 
and 58” x 125". Write for special price list. 

Victor Mfg. & Gasket Co., P.O. Box 1333, 
Chicago 90, Ill. Canadian Plant: St. Thomas, Ont. 


*Lotest ASTM No. D!170-58T, SAE No. 9OR and MIL-G-12803A specifications 


 WiECTrONnR 


Sealing Froducts Exclusively 


GASKETS PACKINGS OIL SEALS «+ MECHANICAL SEALS 
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CP 
MAGNAMATIC 
MULTI-RUNNERS 


make every operator a 2.520 Matos mils wp cove 
“quality control expert” 


It’s a proven fact that you can save considerable 
time and money on large volume work by running 
several fasteners at once with multiple spindle tools. 
But these savings go down the drain if your assembly 
operation includes expensive manual inspections to 
maintain product quality. 

There’s no need for “follow-up” hand tightening 
with CP Magnamatic Multi-runners. Inspection can 
be reduced to occasional spot checks. Quality control 
becomes part of the job — not a separate operation. 

Magnamatic’s patented clutch disengages when 
proper torque is reached. Nuts and bolts are con- 
sistently driven to the same torque — even by inex- 
perienced operators. Clutch settings seldom require 
readjustment, despite variations in air pressure and 


motor wear. 

Magnamatic Multi-runner units are available in 
five basic sizes, each adjustable within a wide range, 
to handle torques from % to 350 foot pounds. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK : 
DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS + AVIATION ACCESSORIES sets cap screws on window regulator 
with uniform tension, then releases instantly 
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Chicago Pneumatic Tool Company, Dept. 
8 East 44th Street, New York 17, N. Y. 


C} Please send me FREE Bulletin 580 
[) Have representative call 
Neme__ 


Company 


Address ——— - —_ ——— 


Oe eS 


Fast, accurate work on upper control arm bracket 
is made easy with CP 2-spindle Multi-runner 
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Why ACADIA 


LAT! 


1s¢ 


> oD 


— 


e@ecdaecas 


TT iLL 
SOOe wee ane 


SYNTHETIC 
RUBBER SEALS 


can save you money in 
STATIC or MOVING 
seal applications 


eaeeagerer 
eeeneeanae 


This seal will save 
you money with no 
performance sacri- 
fice. Minimum 
tooling cost, no Acadia Synthetic Rubber 
molds, no costly Parts are of the highest qual- 
MOLDED LATHE-CUT —— Can be ity components, processed for 
CuNe AL ON - “iy - oil resistance, good aging pro- 
fe, perties, resistance to heat. They 
can be furnished in any dimension 
or special compound you desire to 
precision tolerances. They are another 
example of Acadia’s ability to SAVE 
YOU MORE..SERVE YOU BETTER 


ACADIA There’s an Acadia Sales engineer near 
Gyn you to serve you. Write us today, and 


PRODUCTS we'll put him in touch with you 
immediately. 








DIVISION OF WESTERN FELT WORKS 
Dept. A, 4021-4139 W. Ogden Ave., Chicago 23, Ill. 
Branch Offices in Principal Cities 


Meee UPACTURERS Atm CUTTERS OF WOOL FELT 
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YOU START “BETTER WITH BENDIX 


For nearly fifty years Bendix* Starter Drives have 1 the recognized standard drive for all types 


i 


of internal-combustion engines. Besides their more than 125,000,000 automotive installations, 
these units have also been given top preference in such diversified fields as aircraft, earth movers, 
outboard motors, submarines, and others. The reason Aas to be that Bendix drives deliver 


superior performance and are more reliable. In other words you can start better with Bendix 


Bendix-Elmira >y, 


ECLIPSE MACHINE DIVISION 
ELMIRA, NEW YORK 


AVIA % CORPORATION 
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SELF-LUBRICATING 24 | 
Sie. eee 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than a match for the ; —_s : 

9 « 34. %2 ¢ f > >< pn T ¢ > 

22 and 34-ton payloads on Athey Rear Dump Trailers. | evecas sanseanes 
Oil-cushioned against shocks and impacts, these Oilite heavy-duty OF SELF-LUBRICATING BRONZE 
bearings have demonstrated that they will withstand years of OILITE BEARINGS * 
punishment and still give satisfactory service. They require only 

infrequent lubrication and help Athey substantially increase the | Porosity, % 

dependability of its hauling units. Yet, Oilite Bearings cost less | Utimete Tensile 

than many other type bearings! Strength, (psi 

No wonder more and more designers are specifying popular Oilite Compressive 

self-lubricating Bearings for motor vehicles, appliances, engines, Strength (psi 

power tools, machinery and countless other products. Elongation, 

" one . , : % min. in 1” 
Contact your local Oilite Engineer today. He'll gladly provide 

complete design information to help you make your bearing 

and bushing applications low-cost, dependable and maintenance- 
free. Look for him in your telephone directory under “Bearings— 
OILITE” or write direct to Dept. K-11. 


Brinell Hardness 








the most trusted name in powder metallurgy 


omen wa AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


SELF-LUBRICATING BEARINGS © PRECISION PARTS © METAL FILTERS © FRICTION UNITS 
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Here are only some of the 
advantages the new Stopmaster 
brake will offer you! 


COOLER OPERATING—For extended 
brake life and durability. 

LIGHTER WEIGHT—For greater vehicle 
payload capacity. 

LONGER DRUM LIFE—For more depend- 
ability—lower maintenance costs. 
LESS BRAKE FADE—For safer . . . con- 
tinuous operation. 

LONGER LINER LIFE—For lower operat- 
ing costs—less maintenance. 

GREATER INTERCHANGEABILITY — Maxi- 
mum number of common compo- 
nents for smaller parts inventory. 


3 


coming soo 


* 
© the coolest thing on 
. a 


~ 
» 


After years of research and development Rockwell-Standard will soon 
offer to the trucking industry the new Stopmaster brake, representing the 
most advanced brake design to be made available in three decades. 

The Stopmaster has been proven by thousands of miles of rugged, 
demanding road trials... and by long hours of testing by trained techni- 
cians using the extensive laboratory facilities of the Rockwell-Standard 
Brake Division. 

The many outstanding features of the Stopmaster brake make this 
design the answer to the industry’s long-standing need for an improved, 
higher performance, more dependable brake. 


© 1958, R-S Corp. 





Another Prot of... ROCKWELL-STANDARD 


CORPORATION 





For every industrial, agricultural or automotive 


application where braking is required! 


Automotive INnpustries, November 15, 
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Greatly enlarged cross- 
section of Bundyweld Tubing shows how smooth, 
beadless joints virtually eliminate chance of leakage. 


A564 BY aw 


BEVELED EDGES...Another reason why Bundyweld 


And Bundyweld can be mass-fabricated with 


speed and precision—at minimum unit-cost 


because of these Bundy advantages: 


~. 
(a 
4, 


NA 


XY 


Bundyweld starts as a single strip of into a tube of uniform thickness, and Result: Bundyweld Tubing—double- 
copper-coated steel. Then it's continu- passed through a furnace where cop- walled, beadless, metallurgically 
ously rolled twice cround laterally . . per coating fuses with steel. bonded through 360° of wall contact. 
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These Bundye-developed beveled edges provide 
smooth, beadless joints, inside and out; insure full, 
double-walled strength however the tubing is cut or 
bent. They’re one reason why Bundy leads in 
mass-fabrication; here are three more: 


Bundyweld» Tubing is double-walled from a single 
strip, copper-brazed for high strength and resistance 
to vibration-fatigue in fluid-transmission or mechani 
cal applications. From brakelines to pushrods, Bundy- 
weld is on 95% of today’s cars, in an average of 
20 uses each. 


BUNDY TUBING COMPANY 


is stronger, smoother, easier to fabricate 
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Bundyweld designers are on call at any stage in the 
development of your product. They’ll help work the 
kinks out of knotty tubing problems .. . find money- 
saving shortcuts with no compromise in function. 


Bundy fabricators use special Bundy-designed fixtures 
and machines to mass-fabricate parts to your speci- 
fications, at low unit-cost. 


Check first with Bundy! You'll get the best in 
small-diameter tubing, p/us the finest design and fabri- 
cation services available. Call, write or wire us today! 


DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING « AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 


There’s no real substitute for 


BUNDYWELD. TUBING 


Bundyweld and Bundy specialty tubings are sold through distributors in principal cities 
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120,000 of these 
detonator plugs 


egual 


one 73 Ib. 


bumper strip 


The precision pigmy component weighs less than %» of a gram and is an 
important part of a delicate detonator assembly. The 73-lb. bumper strip 
is a protective part of a “Dodgem” car in amusement parks. 

Big difference in size and application? Sure, but Ohio Rubber is recognized 
as a producer of “customeered” parts made from rubber, synthetic rubber, 
silicone rubber, polyurethane, and flexible vinyl, in all sizes, for any appli- 
cation, and whether molded, extruded, or bonded to metal. 

From design through electronically controlled compound mixing and pro- 
duction facilities in four plants, Ohio Rubber’s integrated set-up is prepared 
to handle your most exacting rubber and vinyl component requirements. Let 
OrcO engineers help on your next problem. See how ORCO CUSTOMEERING 
can work to your greater advantage. 


a 


| 
| 
| 
L 


Send for 

free booklet 
“Component 
CUSTOMEERING 
rubber and 
vinyl parts.” 


THE OHIO RUBBER COMPANY 





A Division of The Eagle-Picher Company 
Willoughby, Ohio 
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make higher production pay for itself 


A New Britain four-, six- or eight-spindle chucker with open-end 
design, massive forming arms, large capacity (up to 15”) will ma 
chine your castings and forgings faster at less cost. You can measure 
it in income instead of cost because New Britain Chuckers pay as 
they go. New Britain’s new financing plan makes large initial invest- 
ment unnecessary. New Britain-Gridley Machine Division, The New 
Britain Machine Company, New Britain, Connecticut 


NEW BRITAIN CHUCKING MACHINE 
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you don’t make money adjusting tools 


ane WME Ratner ce 


With a New Britain +GF+ Copying Lathe you outproduce gang 
tool setups because you cut at maximum speeds and feeds for tool 
efficiency? No tool-wear worries! The single tool is changed in one 
minute. Every dimension is positively transmitted from template to 
work, making adjustment a simple matter of bringing one dimension 
to size — the others have to be right. New Britain-Gridley Machine 
Division, The New Britain Machine Company, New Britain, 


“onnecticut 
Connecticu NEW BRITAIN #GF# COPYING LATHE 
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Technical-tties 
By John S. Davey 


The strength of nuts 
With a hard, heat treated r 
ability to plastically adjust and 


distribute load over many 


1? 


threads diminishes. High loads 
tend to concentrate on first 
thread severely enough te 
cause stripping... or fracture 
of first thread, which causes 
locking. Nut then cannot in- 
crease tension in bolt. 

Untreated nuts are strong 
enough for most needs, and 
don’t pose this problem. 


A CAUSE OF STRIPPING 


Upon tightening, a nut both 
compresses and dilates. Dila- 
tion can be overcome by wall 
thickness only, not by added 
height or heat treatment. 

Dilation is important since a 
reduction in area of bolt under 
tension accompanies it. Threads 
pull away from each other, 
from their stronger base to 
weaker tips. The shallowness 
of fine threads can cause pro- 
gressive shear. 

That’s why High Nuts (with 
fine threads) are no answer 
where “Heavy” Nuts (with 
coarse threads) are. 


WRENCHING STRESS HIGHEST 


Rotation of nut produces both 
tension and torsion in bolt. The 
force applying this combined 
stress is about 20% greater 
than the load which must be 
sustained when retation stops. 

Thus...if a nut hasn’t failed 
in wrenching, it can still with- 
stand at least 20% more direct 
pull than it sustained during 
the tightening. 
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Why high strength bolts make 


Tatailelile] Mmiclea 13 
resist shear 












Washers preve 


While fasteners must be strong 
enough to carry the calculated loads, 
what makes a nt truly strong is 
the residual tension after wrenching. 
NO SLIP OR SEPARATION 

Consider the simple lap joint in 
sketch. Practically rigid, this joint 
is subjected only to: (1) external 
tension forces “‘T” tending to sepa- 
rate the plates against bolt clamping 
force “P”; (2) shear forces “S” 
tending to make plates slip against 
friction resistance “F’”’. 

‘F”’ increases when ‘‘P’’ does. 
With enough clamping force applied, 
shear loads transfer from one plate 
to the other without slippage. And 
when clamping force always exceeds 
tensile forces, plates obviously can- 
not separate. There can be no fur- 
ther stretch on bolt. Its load stays 
static at preload “P”, even when 
external loads are dynamic. 
UNIFORM CONTROL OF PERFORMANCE 
RBé&W high strength bolts allow a 
high magnitude of clamping force 
to be applied...and uniformly so. 
Materials conform to ASTM speci- 
fications. Applying known torques 
to nut produces uniform bolt ten- 
sions. Riveting by contrast, depends 
on difficult-to-control variables. 

MORE STRENGTH OVERALL 
For shear-resistance, riveted joints 
offer only the actual rivet shear 
strength. Don’t count too much on 
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superior joint for dynamic loads 







nt crushing under head and nut with consequent grip relaxation 


friction even though rivets exert 
some grip as they cool. Compare: a 
l-inch bolt tightens to a tension of 
42,000 lbs; a 1l-inch rivet develops 
22,000 lbs at best. 

The higher residual tension does 
more than make a joint much 
stronger in shear and in tension. It 
also protects the bolt against fatigue 
caused by stress-reversing cycles 
such as vibration; keeps the bolt 
from loosening, too. 

All this explains why, under heavy 
dynamic loads, rivets can loosen, 
elongate holes, often fail, requiring 
difficult replacement; but high 
strength bolts stand up. They can 
keep connections permanently tight 
on vibrating machinery, heavy duty 
conveyors, and trans- 
portation equipment. 

Talk it over with 
an RB&W fastener 
expert. Russell, 
Burdsall & Ward Bolt 
and Nut Company, 
Port Chester, N. Y. 
RBaW high strength boits 
are from selected grade of 
medium carbon steel with 
proper combination of duc- 


tility and tensile strength; 
conform to ASTM A325 





Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 
sales offices at; Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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Six different sizes and types of workpieces are handled easily on this 
job. Extra expanding mandrel and sleeves at right are for different sizes. 
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How Harley-Davidson speeds motorcycle part production 


Machines both ends in single chucking, using Gisholt No. 12 Automatic 
to get maximum accuracy, cut production costs 


This well-planned setup reveals how Harley-Davidson 
Motor Co., Milwaukee, Wis., is handling cast iron front 
and rear cylinders. 

Smart tooling on a Gisholt MASTERLINE No. 12 
Automatic Production Lathe handles 6 different sizes 
and types of workpieces. Change-over is fast and easy. 
A special headstock-mounted, air-operated locating stop 
speeds work handling. 

While tools in the front carriage turn and chamfer at 
one end of the piece, tools in a headstock-mounted 
auxiliary slide chamfer the I.D. on the other side. Simul- 
taneously, tools on the rear slide face both ends for 
length. At the end of the cut, tool blocks on the rear 
independent slide swing open automatically to provide 


i . oo 
} A I <i 


A 


tool relief before withdrawal. Floor-to-floor time on the 
part shown is 1.2 minutes, only 1.8 to 3.6 minutes for 
the other 5 workpiece types and sizes. 

The new Gisholt MASTERLINE No. 12 Automatic 
Production Lathe is designed specifically for high pro- 
duction operations; yet, it is flexible enough to handle 
a variety of similar parts in small repeat lots. The 
automatic cycle frees the operator to handle other 
machines or do other work. 

Make a note t6 phone your Gisholt Representative 
today. Ask him to come in and show you where the fast 
automatic cycle and flexibility of the No. 12 Automatic 
Production Lathe can cut your floor-to-floor time and 
reduce your casts. 


WRITE GISHOLT TODAY for ad- 
vance data on the new Gisholt 
MASTERLINE No. 12 Auto- 
matic Production Lathe. Ask 
for Form 1178. 


* 
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Madison 10, Wisconsin, U.S.A. 
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SERVICE 


Nothing succeeds like timing . . . especially in a mass 

production world where output can be measured by the minute! 
That’s why McQuay-Norris service includes unusual 
precautions to assure delivery when and as specified! 


Call us. We’re ready to serve you. 


McCQUAY-NORRIS 


MANUFACTURING CO. St. Louis + Toronto 
Largest Producer of Smai/ Rings in the Automotive industry 
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How White Trucks employ dual-lip 
National seal to protect axle pinion assembly 


The use by the White Motor Com- 
pany of a National 15,000 series 
oil seal in their 189C Single Reduc- 
tion Rear Axle is a skillful employ- 
ment of a standard-design seal to 
attain dependable and economical 
sealing. 


Conditions at the sealing point 
are: S.A.E. 90 gear oil to be re- 
tained, dirt and water to be exclud- 
ed, temperatures —20° to 180° F 
*with normal operation at 150° F, 
maximum shaft speed 3,500 rpm, 
eccentricity and runout .002, 
shaft diameter 234”, 15 RMS fin- 
ish. Operation is of course inter- 
mittent with servicing conditions 
generally good. 


Rather than two seals to respec- 
tively retain lubricant and exclude 
foreign matter, White engineers 
specified National 15004, a dual- 
lip Micro-Torc leather and felt seal 
wherein the leather sealing lip is 
spring-tensioned and faces inward 
to retain gear oil and the other felt 
lip is a wiper excluding dirt and 
dust. 


National 15004 is but one of 2,500 
different standard design seals Na- 
tional provides. For complete in- 
formation on leather, synthetic 
rubber or other seals, call your 
National Applications Engineer. 
Look under Oil Seals, in the Yel- 
low Pages. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California; 


Plants: Van Wert, Ohio, Downey and Redwood City, California 
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Before specifying seals, 
consider all these points! 


Shaft RPM, Runout, Endplay 
Is seal rated at or above 
anticipated operating extremes? 


Temperature, Lubricant Types 
Will heat or special-purpose 
lubricants attack sealing lip 
material? 


Presence of Dirt, Foreign Matter 


Point often overlooked. Should 
dual-lip or double seal be used? 


Cost Related to Seal Design 

Will a simpler, cheaper seal do as 
good a job as a more sophisticated 
design? 

New Seals and Material Available 
Are there new materials or 


compounds which can do the job 
better? 


Special Design Oil Seals 

Not all problems can be met with 
stock seals. Is special factory design 
indicated to meet special problems? 


Delivery, Reputation 
Is my proposed resource noted for 
good delivery, uniform quality and 
good follow-up service? 


Don’t specify “blind.” Your National 
Seal Applications Engineer has 
up-to-the-minute oil seal 
information. Ask him—before you 
specify. Takes only a phone call; 

no obligation! 


sess 
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Castings of 


ARMASTEEL 


so tough they replace forgings 
so machinable... they reduce 





finishing costs 





MIN. MIN. MIN. % 
TENSILE YIELD ELONGATION 
STRENGTH (PSI) | STRENGTH (PSI) | IN 2 INCHES 


HARDNESS 


CLASSIFICATION CHARACTERISTICS (BHN) 





A RMA S T E E L Recommended for less highly 


stresse d parts. Replaces steel 


163-207 
parts in 1020-1035 S.A.E. — 
range. 





Recommen ded for mederate 
A R MA S T E E L strength plus adaptability to 


selective hardening. Replaces 197-241 
ports in 1035-1050 S.A.E. 
range. 





MASTEEL Recommended for high degree 
of strength. Replaces heat 


AR 
treated parts in 1040-1050 pitas 
S.A.E. range. 





High resistance to weor and 


ARMA S TEE L high yield strength, yet retains 


machinability. Requires no 


heat-treating and possesses 
( M i ' M same strength and wear char- 
acteristics as alloy steel 


forgings. 























& CENTRAL FOUNDRY DIVISION 
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Because ARMASTEEL castings are so machinable, so resistant to wear and shock, and so adaptable 
to selective hardening, they are rapidly replacing many parts formerly machined from bar stock or 


steel forgings 


ARMASTEEL, a pearlitic malleable iron, possesses the same strength and performance character- 
istics usually associated with plain carbon steel. In addition, ARMASTEEL contains excéllent bearing 
properties, has high yield strength, good damping capacity, maximum rigidity and excellent fatigue 
life. Accurate control of heat-treating operations in the manufacture of ARMASTEEL produces a 


fine, uniform grain structure and provides excellent finishing qualities. 


Four different types of ARMASTEEL can be cast to your specifications. One of the four (GM 84M, 
GM 85M, GM 86M or GM 88M) will have the physical properties to best meet the requirements of 
your application. For example, ARMASTEEL castings are being successfully used in the automotive, 
appliance and implement fields for such parts as gears, pistons, crankshafts, rocker arms and universal 


joint yokes, all of w hich utilize to best advantage the outstanding characteristics of ARMASTEEL. 


Some of these applications are shown in the table. Look them over carefully; you may find that these 
characteristics and advantages of ARMASTI EL can help reduce your costs... increase your pro- 


duction . . . and improve the performance of your products. 





Typical ARMASTEEL castings 














GM 85M ARMASTEEL provides a crank- 


shoft with more desirable machining By converting to GM SSM ARMA- 


characteristics than a forged crankshaft STEEL, drilling end bering operations 
ef SAB 1048 ctecl. improves mechia- were eliminated on this crankshoft 
ing of journals and reduces cheeking sprocket. Stock in rough pert was 
stock. Use of GM 85M ARMASTEEL coduced from 1.939 ia ferging to 
made possible the redesign of the 1.00# in casting. Customer realized 
crankshaft with o resulting 3.5% weight —— i price with GM 85M 
reduction and o lower material cost 





Crankshaft for newly designed small 

gasoline engine. GM 84M ARMA- 
specified b of di 

in similar engines. Less stock 

and better machinability are 

over forged cranksheft. 











This planet gear carrier wos formerly 
forged from SAE 1141 steel, which re- 
quired o heat treatment after rough ma- 
chining ond broeching operations. By 
converting to GM 88M ARMASTEEL, heot 
treat was eliminated and the weight 
of the rough port was reduced 





By converting to GM 88M ARMASTEEL 
for this universal joint yoke, hole thru 
hub could be cast in . . . eliminating a 
drilling operation and reducing weight of 
part approximately 30%. GM 88M ARMA.- 
STEEL part has lower piece price than 
forging formerly used. 





GENERAL MOTORS CORPORATION ° SAGINAW, MICHIGAN * DEPT. 24 
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] great lapping machines 
for your profit-hoosting 


If you are performing single or parallel face flat lap- simple adjustment of the speed of the truing arm. 


ping operations you'll get real profit boosting qualitic ; 


from the ability of these machines to mnprove vo 


product quality — shorten production time lower 
i 


your lapping costs. In other words 


to give you the ‘““Touch of Gold”’. 


With NORTON HYPROLAP* machines you'll lap fast 


and ge t clean work on whi h you can do further machu 


ing without ¢ leaning ope rations because their bond 
abrasive laps leave your parts free of imbedded 
hydraulically operated truing devices on these mach 
provide additional advantages in assuring truth 
face plus the convenient means of qui kly cl 


lapping action by rough or fine truing of the 


HYPROLAP SINGLE FACE FLAT LAPPING MACHINES #60-F 
(above) and #36-F (below). Sensational performers using bond- 
ed abrasive laps and filtered coolant. Provide clean seal sur- 
faces, wear surfaces or reference surfaces for further machining. 
Available for small or large production lots: plain timed cycle; 
automatic continuous eed or semiautomatic continuous 
feed. Rigid power-operated truing arm insures true flatness of 
abrasive lap and finished work pieces. Heavy or light parts 
handled with equal ease. 


fronr their ability 


For operations requiring cast iron laps, you will get 
continuing high investment return and steady, low 
cost production from the #16-FC and #28 Lapping Ma- 
chines because of their simplicity of operation and 
outstanding durability. They'll operate steadily for you 
with minimum attention or maintenance hour after 
hour day after day. 


For further facts see your Norton representative or 


write direct. And remember: only Norton offers you 
such long experience in both grinding machines and 
grinding wheels to help you produce more at lower cost. 
Norton Company, Machine Division, Worcester 6 
Massachusetts. 


> 


HYPROLAP SINGLE OR PARALLEL FACE FLAT LAPPING MA- 
CHINE #48-F. Similar to the #60-F and #36-F Lappers in speed 
and accuracy, with provision for parallel face flat lapping. For 
single face flat lapping the machine mounts a single 48’’ diam- 
eter bonded abrasive lap. For lapping opposed parallel flat sur- 
faces an upper lap is added. Arrangements: plain timed cycle; 
automatic continuous feed or semiautomatic continuous feed. 
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HYPROLAP LAPPING MACHINE 26. \ high specd machine { 
lapping or cylindrical lapping that finishes up to 100 or mor 
simultaneously. Lapping press hydraulically powered ; 
an exclusive Norton development. Arrangements: pla 
automatic continuous feed or semiautomat ( tinuous | 
HYPROLAPS, lap truing is hydraulically powered and controll 


PLAIN TIMED CYCLE 
LAPPING MACHINE 
#28. Produces flat or 
cylindrical surfaces to 
extremely close toler 
ances and high ac 

of finish. Uses cast iron 
laps with loose 

sive. An attache 
cylindrical lappi 
furnished with the 

ular flat lapping 
rangement. For 

Rage or gage blo« 
erances the machi 
unsurpassed 
rangement for 
lapping with 36 

40 cast iron laps 1s 
also available. 


NORTON JOB LAPPING SERVICE. Improve your product quality by 
precision lapping. The Norton Job Lapping Department, complete 
and modern in every detail, is ready to finish jobs to your exact 
specifications. Flat or cylindrical lapping operations handled quickly 
to your tolerance specifications. Parallel face flat lapping is our spe- 
cialty. See your Norton representative or write direct. 


District Offices: Worcester «* Hartford « Cleveland « Chicago 





HYPROLAP LAPPING MACHINE #12-F. For 
small, parallel face flat lapping. Ideal for small 
ball bearings. Arrangements: plain timed cycle; 
automatic continuous feed or semiautomatx 
continuous feed. All three provide fast efficient 
lapping with selective speeds for laps and 
work-holders, permitting positive selection of 
ideal speeds for each job. Cleanliness of finished 
work surfaces eliminates the need for cleaning 
operations. 


PLAIN TIMED CYCLE 
LAPPING MACHINE 
#16-FC. An outstand- 
ing performer for flat or 
cylindrical work, such 
as Diesel injector parts, 
plug gages, size bloc ks, 
sides of rings and short 
cylindrical parts. Using 
cast iron laps with 
loose abrasive it pro- 
duces optically flat sur- 
faces to extremely close 
thickness tolerances. Its 
fine repetitive accuracy 
helps reduc e inspec- 
tions and eliminates the 
need for selective as- 
sembly. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 


Gilaking better products... 
fo make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels 


Grinding Machines . Refractories 


BEHR-MANNING PRODUCTS: Coated Abrasives 


s . Behr-cat Tapes 
*Trade-Mark Reg. U.S. Pot. Off. and Foreign Countries 


Detroit — In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5. 
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Wherever industry needs heat... 


You'll tina LINOBERG equipment 


just right for the specific 


Pilot Plant Equipment: At- 
mosphere tube unit (shown 
for processing work at tem- 
peratures to 2200° F 





Roller Hearth Furnaces: 


Continuous 
shown) with 
ange 1300 


electric type 
temperature 
to 2100° F. 








aan 














Rotary Hearth Furnaces: 
Doughnut type field-instalied 
gas-fired furnace (shown) with 
capacity of 13,000 ibs. per hour. 


job 


Automatic Carbonitriding Fur- 
naces: Automated integral quench 
type (shown) with CORRTHERM 
electric elements. 





g 
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Vertical Type Furnaces: Car- 
burizing and hardening furnace 
(shown) with CORRTHERM elec- 
trical heating elements 


HF induction Heating Units: 
Available in 5, 10, 25 and 50 KW 
units 


Ceramic Kiins: Gas-fired peri- 
odic kiln (shown) with temperature 
range to 3250° F. 


Atmosphere Generators: Hyen 
generator (shown) for endother- 
mic atmospheres. Generators 
for all required atmospheres. 





\ 


Tempering Furnaces: Box type 
Cyclone (shown). Temperature 
range to 1250° F. 





Melting and Holding Furnaces: 
Electric resistance furnace 
(shown) with capacities of 750 
ibs. to 1500 Ibs. 





Laboratory Equipment: One- 
unit box furnace (shown), muffle 
or for non-oxidizing atmosphere 
with temperature range to 3000° F. 





Aluminum Reverberatory Fur- 
naces: Twin-chamber melting 
and holding furnace (shown) with 
45,000 ibs. capacity. 













Charles Hewitt, President of Day- 
ton, says, ‘‘The Lindberg instal- 
lation has kept our production at 
a consistently high quality level." 









ioned 
Linabere-Des*> 
Work loads are positioned manu- 
ally, but entire furnace operation 
is fully automatic. 









Unique Installation Cuts 






Heat Treating Costs and 






Improves Quality at Dayton 








Here is a remarkable set-up for general heat treating now in operation at 
Dayton Forging & Heat Treating Company, Dayton, Ohio. Two integral 
quench atmosphere furnaces, largest of this type ever built by Lindberg, 

and one atmosphere tempering furnace in a “‘three-in-a-row”’ arrangement that 
simplifies transfer operation. Combined with Lindberg Carbotrol and Hyen 

generator, the entire furnace operation is completely automatic, including pars Dp > Stiga 
atmosphere control and recording. Planned by Dayton and Lindberg cadeteraaa naeghen, = 
engineers, the installation runs around the clock, six days a week, reducing costs 
and producing cleaner end products, brighter job finish, freedom 

from “‘decarb”’ and a consistently higher quality of work. 




















Lindberg Carbotrol unit automat- 


This is another example of how Lindberg equipment and Lindberg planning 
can help you find the most effective answer to any problem of applying 
heat to industry. We cover the field, heat treating, melting and holding, 
tempering, brazing, enameling furnaces, ceramic kilns, high frequency units, 
and are in the ideal position to recommend just the type of equipment most 
suitable for your needs. This can be factory built or field-installed in your 
own plant, fuel-fired or electric, whatever is best suited to your production 
processes. Consult your local Lindberg Field Representative (see the classified 
phone book) or get in touch with us direct. Lindberg Engineering Company, 
2491 West Hubbard Street, Chicago 12, Illinois. Los Angeles Plant: 





: “ar : Lindberg's ‘'dimple"’ vertical radi- 
11937 S. Regentview Avenue, at Downey, California. ant tubes give remarkably trouble- 


free service and function at all 
times at full efficiency. 


iv €i @>. 
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QBE 2 G heat for industry 
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An entire 

NEW 

Piant devoted 
exclusively to the 
making of 


Precision 
BALLS 


... the best—Strom combines 
40 years’ experience with the 
most modern methods and 
machinery to produce the 
world’s finest balls. 


STEEL 





Balls 

of Chrome, 
Commercial-type 
Carbon and 
Stainless Steels, 
Brass, Bronze, 
Monel Metal, 
and Special 


Materials 


= 7 oe ee On Oe 


Ex ve Me 


Erwin, Tennessee - Telephone ERwin 2-1141 


Pacif oast Representative: R. J. SCHENK, 716 South Main Street, Santa Ana, California 


Southwestern Representative: E.E. GRAHAM & Co., 3701 Navigation Bivd., Houston 3, Texas 


90 Representative: ROBERT YOUMANS, 6110 West 


26th Street, Chicago 50, Iilinois 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 





Cycle and Motor Cy 


Earls Court, Lond 


National Plastics Ex; 
cago, Ill 


National Conference on Air P< 
tion Sheraton-Park Hote 
Washington, D. C 


Ninth National 
Standards, 
New York 


Manufacturing Chemist Associa- 
tion, 8th semi-annual meeting 
and winter conference otel 
Statler, New York City 


First Elec 
tion 


American Society Mechanica! 
Engineers, annual meeting 
Statler and Sheraton-McAlpin 
Hotels, New York Nov 30 


2nd National Symposiur 
Communicatior 
burg, Fla 


Smithfield Show and Agricultural 
Machinery Exhibitior Earls 
Court, London De« 


125th Annual Meeting of the Amer- 
ican Association f the Ad 
vancement of Science Wash- 


ington, D. ¢ Dec 


Piant Mainter 
Show 


Cleveland Jan 


th Annual Midwest Welding Con 
ference, sponsored by Armour 
Research Foundation and Chi- 
cago Section of American 
Welding Society at = Illinois 
Institute of Technology Chi 


cago, Ill Jan 


“irst International Symposium on 
Nuclear Fuel Elements, spon- 
sored by Columbia University 
and Sylvania-Corning Nuclear 
Corp., at Columbia University 
New York, N. Y Jan 
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Cross member dividers on 
conveyor sections 


Before and after 
Two spacers replace 
undercut machined wheel hub 


= 


Motor mount bolt sleeve spacer. 


Spacer-stabilizer linkage. 


Control rod 
spacers. 








SAVE 


Time, Money, Materials with 
Rolled, Split SPACER TUBES 


Spacers can effect savings in many costly cut-off and de-burring ma- 





| 
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manufacturing and assembly opera- 
tions—from automobiles to pull 
toys, phonographs to corn pickers. 
Furnished to your exact dimensions, 
ready to assemble, they are an 
economical substitute for iron pipe, 
tubing or machined parts; eliminate 


chine time; save on secondary opera- 
tions such as slots, holes, notches 
and chamfers. In steel, aluminum 
and stainless. Plain or plated. Many 
lengths, diameters and wall thick- 
nesses. Complete engineering 
service. 


FREE design data book on standard and special spacer specifications. Address: 


FEDERAL-MOGUL DIVISION 


FEDERAL-MOGUL-BOWER BEARINGS, INC. 
11037 SHOEMAKER, DETROIT 13, MICHIGAN 


r 
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GVW vs PAY-LOAD 





WHERE A POUND SAVED IS A DOLLAR EARNED! 





By saving dead weight, vacuum power can 
add several hundred pounds to pay-load, and 
earn extra dollars, as ton-miles build up. 


In addition there is vital safety 
in having physical braking instantly available 
should power fail for any reason. 


For these and other important reasons, vacuum 
power is the overwhelming choice on trucks, 
and Hyprovac* leads all other makes combined. 





...1t will pay you to look into 
HYDROVAC (VACUUM HYDRAULIC) POWER BRAKING BY BENDIX 


*REG. U.S. PAT. OFF: 


Bendix {1270s South Bend, inn. 
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High Spots of This Issue 


Automating Crankshafts 
All V-8 engines for Ford’s M-E-L Div. are made in the new 
Lima, O., plant, one of the most modern in the industry. Be- 
cause of the plant’s size, this article deals only with two engine 
components—crankshafts and piston pins—plus a few high- 
lights on cylinder block and piston quality control. Page 48. 


Aeronautic Meeting 

What’s new in missiles, rockets, and aircraft? This report 
on the SAE Aeronautic Meeting, held each year in Los 
Angeles, tells you what some of the top men in the industry 


are thinking. Page 56. 


French Cars Show Trend to Italian Styling 
Two trends in French cars are noted in this report on the 
1958 Paris Automobile Show: one is the influence of a new 
European body style, created chiefly by Italian designers; the 
other is the use of components made in other countries. Page 58. 


Demand for Economy Affects Engine Trends 
Now that the 1959 car models are in dealers’ showrooms, it is 
possible to summarize the major changes in the engine picture. 
The current status of the six-cylinder engine, four-barrel 
carburetors, compression ratios, fuel injection, and other de- 


sign features are discussed here. Page 60. 


Gear Housing Machined in One Cycle 
A modified Greenlee transfer machine is being used to machine 
the 1959 power steering gear housing manufactured by Sagi- 
naw Steering Div., GMC. Operation of the machine, which 
handles about a ton of housings at one time, is described here. 


Page 66. 


41 New Product Items 

And Other High Spots, Such As: 
Studebaker-Packard new line of trucks; executive earnings; 
American Body Engineers meeting; trend in construction 
equipment industry; and industry statistics. 
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AUTOMOTIVE INDUSTRIES COVERS 


PASSENGER CARS * TRUCKS + BUSES + AIRCRAFT + TRACTORS + ENGINES 


BODIES + TRAILERS * ROAD MACHINERY * FARM MACHINERY * 


PARTS AND COMPONENTS + ACCESSORIES * PRODUCTION EQUIPMENT 


SERVICE EQUIPMENT + MAINTENANCE EQUIPMENT 
. PRODUCTION ° MANAGEMENT 





A new problem 


facing steel users today 


The danger of losing money by relaxing inventory controls 


When the slump set in last year, big inventories 
were one of the toughest problems for most 
companies. 

Now, as the economy swings back, these 
problems may seem to have disappeared. 
Actually, the problems of inventory cost and 
risk are always with us—just as much a threat 
to profit in good times as in bad. 

But with the urgency of strict economies re- 
duced, there is a very real danger that many 
companies will be caught off guard—a danger 
that recession-born practices will be abandoned 
as temporary emergency measures without 
careful enough analysis of their profit potential. 

For example, companies that modified their 
steel inventory policies to avoid long-term com- 
mitments found that many costs were reduced 
and their needs better served. By taking ad- 
vantage of the stocks offered by steel-service 
centers, these companies were able to release 
working capital for more productive purposes, 
free valuable storage space, reduce handling 
costs and lowerscrap losses, insurance, taxes, etc. 


Proof in dollars and cents 
Those who carefully weighed all the advantages 
found reason for a permanent modification of 
their previous buying practices. They proved 
to themselves that they could and should rely 


ceaTirieo 


much more heavily on steel-service centers be- 
cause it makes sense in dollars and cents. 

This conclusion is especially sound when you 
consider the unusually broad scope of Ryerson 
stocks and the speed and dependability of 
Ryerson services. Any kind, shape and size of 
steel can be shipped to you from Ryerson in a 
matter of hours: And your steel can be furnished 
in ready-to-use form, saving time and initial- 
cutting cost. You gain complete flexibility to 
meet quick shifts in production schedules. And 
you have the added assurance of getting steel 
of uniform, high quality—the unequalled de- 
pendability of Ryerson certified quality. 

Your Ryerson representative is well qualified 
to review the facts and help you get the maxi- 
mum value for your steel buying dollars. Ask 
him to analyze your requirements with you the 
next time he calls. 





What it costs to carry inventory 
IRON AGE magazine says: “‘A survey of eight 
plants shows that, for every $100 worth of ma- 
terials bought, the average yearly inventorying 
cost is $19.37.” 
Other authorities say the real cost of steel placed 
in inventory for extended future use may be as 
high as 40%, more than the invoice price. 











RYERSON STEEL 


Member of the <Q» Stee! Family 


Principal Products: Carbon, alloy and stainless steel —boars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « BOSTON * WALLINGFORD, CONN. « PHILADELPHIA « CHARLOTTE « CINCINNATI « CLEVELAND 
DETROIT « PITTSBURGH «+ BUFFALO + INDIANAPOUS « CHICAGO « MILWAUKEE * ST. LOUIS « LOS ANGELES * SAN FRANCISCO + SPOKANE « SEATTLE 


34 Cirele 128 on Inquiry Card for more data Automotive Inpustries, November 15, 1958 





OF THE AUTOMOTIVE AND 


Vol. 119, No. 10 


AVIATION INDUSTRIES 


November 15, 1958 





Car Plants Go on Overtime 
To Make Up Lost Production 


Plants around the automobile in- 
dustry went on overtime, extra shifts 
and Saturday work in late October 
to make up production lost during 
the early-month strikes at assembly 
and supplier plants. 

The last UAW strike against GM 
was settled when Fisher Fleetwood 
workers in Detroit agreed to return 
to their jobs. Fleetwood supplies 
Cadillac, which was perhaps the hard- 
est-hit of all GM divisions. Cadillac 
normally works a second shift, and 
catch-up production is difficult to 
schedule. 

Buick scheduled a second shift of 
3300 men in all of its productive op- 
erations except final assembly. The 
assembly rate, however, was boosted 
to clean up the backlog of 80,000 
dealer orders, described as the larg- 
est since the immediate 
period. 

Division general manager E. T. 
Ragsdale said it would take more 
than three months to build a normal 
dealer inventory. Buick was able to 
ship only 26,000 1959 models before 
the 15-day strike hit GM. 

Ragsdale, incidentally, said the 
first 100,000 new car orders ran 
about 50 per cent for the LeSabre, 29 
per cent for the Electra, and the bal- 
ance for the Invicta series. 

At Ford Div., all 13 final assembly 
plants worked the last Saturday of 
October to relieve some of the pres- 
sure of new car orders. At month’s 
end, every Ford Div. plant was 
working at least nine hours a day, 
with seven plants working 10-hour 
days and two other plants operating 
a full second shift. 

Division head J. O. Wright said 
the daily production level of 5400 
units was being increased. Engine 
plants were operating 20 hours a day 
to meet new demand for six-cylinder 
engines. 


post-war 


NEW FERRARI 250 HAS PININ-FARINA BODY 


The new Ferrari 250 with body by Pinin-Farina is powered by a V-12 engine that 
develops 240 bhp at 7000 rpm. Compression ratio is 8.5 fo 1. Car is built on a 
101.5-in. wheelbase, and weighs 2640 /b. 


Ford Div., not as hard hit as Plym- 
outh and Chevrolet, was able to de- 
liver 6861 cars on introduction day, 
while a total of about 27,000 sales 
were recorded. 

At Chrysler Corp., Plymouth De- 
troit assembly plant was working a 
second shift, and five corporation 
plants scheduled Saturday work to 
boost output. The six-day schedules 
covered Plymouth, Dodge, De Soto 
and Chrysler assembly operations. 

Both American Motors and Stude- 
baker-Packard were upping their 
production rates. AMC scheduled 
7142 units for the final week of Oc- 
tober, with six days of two-shift op- 
eration. 

AMC set a daily record for its Ke- 
nosha assembly plant Oct. 28 when 
1444 units were built. 

Rambler deliveries in the first 20 
days of October totaled 15,889 units, 
compared with 9680 for the entire 
month of October a year ago, accord- 
ing to AMC. 

Studebaker-Packard was working 
nine-hour shifts in South Bend, in- 


Automotive Inpustries, November 15, 1958 


cluding Saturdays. The company 
slated nearly 3000 units for the final 
week of October, highest of the year. 

Further schedule increases are an- 
ticipated. Chevrolet, for instance, ex- 
pects to climb back to the 40,000 
weekly rate it maintained during 
many of the final weeks of 1957. 
Other makers, although they may not 
keep up the overtime pace, will keep 
their daily schedules high. 


Transaxle to Make Bow 

On 1960 Model Cadillac 
The much-discussed transaxle will 
make its first appearance on the 1960 
model Cadillac next fall. 
The transaxle, or 
transmission and rear axle, is consid- 


combination 


ered the answer to the troubling ques- 
tion of what to do with the hump in 
the floor of the modern passenger car. 

Other automobile companies, not- 
ably Chrysler Corp., have been work- 
ing on transaxle development, but 
Cadillac apparently will be the first 
on the scene. Chrysler is expected to 
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INTERNATIONAL HARVESTER BUILDS NEW VAN-TYPE TRUCK 


International Harvester recently unveiled this new lightweight van-type truck which it 
describes as the smallest multi-stop delivery vehicle produced by an American manu- 
facturer. Called the Metro-Mite, the vehicle is powered by a new four-cylinder, 51-hp 
engine, weighs 2800 |b, and features unitized construction. It is rated at 3800 lb gvw 
ond has a payload capacity of 1000 |b. Wheelbase is 96 in; overall length is 159 in 


follow in 1961, and perhaps some 
other GM divisions will join. 

Mounting the transmission on or 
next to the differential housing will 
eliminate the floor pan hump under 
the dashboard and a tunnel through 
the center of the floorboard. Or, at 
least, it will reduce the size of the 
hump and tunnel considerably, allow- 
ing more leg room for passengers. 

Since the transaxle will do away 
with the Hotchkiss drive, Cadillac 
will adopt some form of a swing axle. 
Division engineers have been working 
with three types, including the De 
Dion and full swing, but probably will 
settle on a split axle similar to the one 
used on the Mercedes 190. 

Cadillac, incidentally, should have 
little problem with the floor hump on 
1960 models, since the new “low sil- 
houette” 
readied for production. 


Hydra-Matic also is being 


Chrysler Executive Reveals 
Position on Smali Car Design 
Recent statements by a Chrysler 
executive may indicate that the cor 
poration has some general details 
worked out for its proposed small car. 
Byron J. Nichols, group vice-presi- 


36 


dent, said Chrysler is continuing its 
development work “in order to be 
ready for market opportunities and 
competitive situations which might 
arise.” 

Nichols said the “ideal American- 
built small car” will have the engine 
placed forward. It would have a some- 
what longer wheelbase than the typi- 
cal European small car and would be 
“big enough to carry five people com- 
fortably with room for their luggage.” 

It would also have adequate power 


ATLAS VAN 


Standard Motor Co. of 
Coventry, England 
entered the light truck 
field with this Atlas 
halt-ton panel van. The 
cab-over-engine mode/ 
with separate chassis 
is powered by a 35-hp 
unit used in small 
Standard cars. Steering 
design gives a tight 
29-4# turning circle 
with an 84-in wheel- 
base. Body has a cargo 
volume of 180 cu #f#. 


and acceleration, he said, to hold its 
own on American superhighways. 

GM reportedly has settled on a 
rear-mounted engine for its proposed 
vehicle. Ford, although a rear en- 
gine was considered in the early 
stages, now has settled on a front- 
mounted powerplant. 

Wheelbase of all three projected 
cars, incidentally, ranges from 108 to 
111 in., according to the latest word. 

So far, none of the Big Three has 
denied progress on small car pro- 
grams. But neither has any of the 
companies stated definitely that the 
small cars under development ever 
will see the inside of a dealer show- 
room. 

Just in case the momentous decision 
should be made, however, the com- 
panies must include tentative target 
dates with their development plans 
so that schedules can be met. And 
these dates, of course, are subject to 
change. 

General Motors is shooting for pub- 
lic introduction in the fall of 1959, 
Ford after Jan. 1, 1960, and Chrysle: 
sometime during the 1960 model year. 


“Building Block"’ Concept 
Endorsed by Manufacturers 


The “building block” concept of 
standardization of machine tool com- 
ponents has been endorsed by repre- 
sentatives of manufacturing, accord- 
ing to Henry C. Daum, manager of 
Ford Motor Co.’s machining process 
department. 

Standardization allows one or more 
sections of a production line to be 
replaced with other standard sections 
adapted to new production require- 
ments. 

Daum has been serving as chairman 
of an industry committee to study 
standardization of dimensions and 
specifications for machine tool heads, 
bases and other components. Summer 
meetings with machine tool companies 
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produced early recommendations; Oc- 
tober meetings with manufacturing 
firms exposed the concept to users’ 
study. 

The program aims to reduce ob 
solescence costs, allow frequent model 
change with low tooling costs, and 
perhaps more permit 
smaller manufacturers to purchase 
automatic production equipment. 


important, 


GM's New One-Body Concept 
Aims at Annual Model Change 

General Motors’ new one-body con- 
cept, introduced with 1959 passenger 
car lines, points to the annual modc! 
change of which GM is the new self- 
styled champion. 

All five GM cars are new for 1959, 
and all five will have new styling for 
1960 and probably for 1961 as well. 
This is the annual model change which 
past and present GM presidents Har 
low H. Curtice and John F. Gordon 
have praised as a _ vital 
stimulus. 

Fisher Body Div. said the new con 
cept of body construction will provide 
the kind of design change that pre- 
viously was possible only in a two 


economi< 


or three-year cycle. 

A Fisher Body spokesman told AI 
that it “no longer is necessary to 
make all new inner body components 
to completely restyle for the next 
model year.” He said the new method 
involves inner and outer body com 
ponents, with similarities among cer- 
tain inner components. 

The inner components were not 
named, but it is believed they include 
under body, header assembly, rocke: 
panels, pillars, cowl and toeboard as 
sembly, and rear wheel housing and 
quarter panel. 

Windshield and back light frames 
are similar. 

Adjustments can be made length- 
wise, but the width of GM’s new cars 
is set by the under body and header 
assembly. Maximum width of every 
current GM 
hardtop model is 79.0 in. at the cen 
ter pillar, excluding hardware and 


production sedan and 


molding. 

This is the basic inner body which 
Fisher Body said is entirely func 
tional and adds strength and rigidity 
to the structure. And this is the shell 
which the five division styling depart- 
ments are using for developing their 
own models. 

Each division engineers its own 
chassis, but the chassis must mate 
with the riggers of the common un- 
der body. 

The outer skin of sheet metal car- 
ries the styling theme, particularly in 
fenders, rear deck and hood. Outer 
door panels can be sculptured or given 
other individualistic treatment, but 


MASERATI 
Maserotis new sports 
cor, the 200 Si, is 
powered by a 121.7- 
cu in., four-cylinder 
engine which develops 
190 bhp at 7200 rpm 
and has a compression 
ratio of 9.5 to 1. Car 
is built on an 86.6-in 

wheelbase 


MAICO 700 


Maico 700 Sport, a 
German-built car, will 
be distributed in U.S 
through Maico Motor 
Co., Detroit. Car is 
powered by a 30-hp 
3-cylinder engine 
mounted in the rear 
Other features include 
four forward speeds 
synchro-mesh fransmis- 
sion, and independent 
coil-spring suspension 
Car is built on 84-in 
wheelbase, and has 
overall lenath of 147 
in. Maico will list at 
$1845 af port of entry 


the door openings are determined by 
pillar location 

Cutouts in the under body, toe 
board, and dash panel sheet metal 
accommodate various transmission, 
pedal, and instrument panel require 
ments. 

Other changes can be made by 
Fisher Body to suit each division’s 


specifications, but the inner body re- 


remains basically unaltered in design. 

The huge retooling program that 
took place this year will be “econom- 
ically sound” in the long run, accord- 
ing to Fisher Body, since all new 
inner body components will not be 
needed from year to year. A sizeable 
savings should be realized just in ex- 
tended use of costly fixtures for the 
inner body assembly. 


DELIVERY TRUCK POWERED BY V-4 AIR-COOLED ENGINE 


Montpelier Model 75 delivery truck, built by Montpelier Mfg. Co., is claimed to be 

the first vehicle of its kind designed primarily for use with V-4 air-cooled gasoline 

engine. Powered by a Hercules CV4-180 unit rated at 70 hp, the new vehicle has a 

GVW of 6000 |b and a 250 cu ft cargo compartment. Other features include a new 

unitized body assembly; a front-end bogie assembly for engine, transmission, clutch, 

and front axle; reinforced fiberglass roof with translucent panels; and fiberglass body 
panels. 
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New Delco Shock Absorber 
Replaces Air with Freon 
Delco Products shock ab- 


sorber, in use on some 1959 GM cars, 


A new 


uses Freon 13 sealed in a pliable 
nylon bag instead of conventional air 
cells. 

The new unit, called Pliacell, is 
immersed in the shock absorber fluid 
and expands and contracts with the 
movement of the shock absorber 
piston. 

Separation of the fluid and Freon 
13, according to Delco Products Div., 
eliminates aeration and sludging of 
fluid. It also permits better valving 
regardless of mounting position. 


Hot Metals Contracts Promise 
Bright Future for Aluminum 
Hot metals contracts that guaran- 

tee a steady supply of aluminum are 

helping aluminum producers in their 
battle for the automobile market. 

The long-term contracts call for 
uninterrupted delivery of molten alu- 
minum from the producer’s reduction 
plant to the automobile company’s 
foundry. Side by side location of the 
two plants makes it possible to trans- 
fer the hot metal to the foundry with 
little heat loss. 

This eliminates two steps — ingot 
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LIFTER-TIPPER 


This 30-ton’ vehicle 
called a lifter-tipper 
picks up and moves 
24-4# lengths of con- 
crete pipe weighing 
90 tons each. Vehicle 
is 53 # high, 31 ff 
wide, and has a front 
wheel base of 30 ft 
6 in. It is powered 
by a hitch-on D-8 Cat- 
erpillar tractor. Sup- 
porting all this weight 
are twelve 14.00 x 24 
tires made by 8. F 
Goodrich Tire Co. Ve- 
hicle was built by 
United Concrete Pipe 
Corp., Baldwin Park 
Colif. 


casting by the reduction plant and re 
melting by the foundry so that the 
iser can cast the alloys directly. 
This has encouraged automobile 
companies to speed work on aluminum 
‘omponents that previously were con- 
sidered out of reach. A good example 
is Chevrolet’s aluminum engine, which 


will be produced soon after Chevrolet 


begins receiving molten aluminum 
from Reynolds Metals Co. in Massena, 
MBs 

Aluminum use in the automobile 
industry has jumped considerably in 
recent years, and is expected to go 
much higher. From 1955 to 1959 model 
years, the average poundage of alu- 
minum in passenger cars increased 
from 30 to 57, according to Reynolds. 

The number of functional applica- 
tions went up from 318 to 344 with 
production of the new model cars, 
Reynolds reports, and the number of 
decorative applications increased from 
127 to 185. 

Reynolds expects automobile indus- 
try consumption to double every five 
years, reaching an average of 500 lb 
per car by 1980. 

Reynolds will begin delivering mol- 
ten aluminum to Chevrolet from its 
Massena plant next May. Production 
is expected to reach an annual rate 
of 200 million lb by August. Capacity 
will be about 240 million lb a year. 

Chevrolet expects to pour its first 
test castings at Massena in June or 
July. How much molten aluminum 
Chevrolet will absorb has not been de- 
termined, although it will represent a 
large percentage of Reynolds’ output. 

Reynolds also supplies GM’s Fabri- 
cast Div. on a similar basis at Jones 
Mills, Ark., and Ford Motor Company 
at Sheffield, Ala. The Ford contract 
calls for 640 million lb of aluminum 
over a 10-year period. 

Molten aluminum also is going to 
smaller parts manufacturers who sup- 
ply many of the components pur- 
chased by all of the automobile com- 


panies. 


CERAMIC TEST 
FACILITY 


Ceramic materials are 
being tested in com- 
pletely integrated 
Westinghouse labora- 
tory at East Pittsburgh, 
Pa. Equipment consists 
of three basic units: a 
power supply, a hof 
press, and a vacuum 
furnace. Shown here 
is the hot press on 
which forming and sin- 
tering are performed 
simultaneously. Press 
has a 60-fton capacity. 
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THERMAL FATIGUE TEST 
MACHINE 


This test machine automatically heats and 
cools alloys to help International Nickel 
Co. engineers learn more about the effects 
of thermal shocks on metals. A Leeds & 
Northrup Co. radiation pyromefer solves 
the problem of measuring temperatures. 
Metallurgist is shown using an LEN port- 
able optical pyrometer to spot check the 
recorded temperature of the Inco alloy 
sample. Machine is located in Inco’s 
Bayonne Research Laboratory 


Wefttiaufer Joins Pioneer 
In New Engineering Firm 

Wettlaufer Engineering Corp. has 
merged with Pioneer Engireering & 
Manufacturing Co. and from now on 
will operate as a separate division of 
Pioneer. The two Detroit firms spe- 
cialize in industrial and product en- 
gineering, particularly automotive. 

In the transaction, Pioneer bought 
all of Wettlaufer’s assets. Pioneer al- 
ready operates Douglas Tool Co. as a 
division similar to the new Wettlaufer 
setup. 

Michael Pinto continues as presi- 
dent of Pioneer and Elmer Wettlau- 
fer, president and founder of the pur- 
chased company, joins the Pioneer 
board of directors. 


Champion Spark Plug Opens 
Research Center in Toledo 


Champion Spark Plug Co., has 
opened a million-dollar research and 
engineering center in Toledo, O., ad- 
jecent to the company’s main plant. 

Champion president R. A. Strana- 
han, Jr. says the new facilities are 
the “largest and most modern in the 
world” for testing and developing 
spark plugs. 

The two buildings in the new center 
cover 35,000 sq ft and contain sep- 
arate mechanical, engine, electronics, 
and chemical laboratories and ma- 
chinery development section. Also in- 
cluded are test cells for aircraft, out- 
board, automotive and small engines. 
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Westinghouse Electric Corp. pre- 
viewed its newest atomic research 
tool — the Westinghouse Testing 
Reactor—which is scheduled to go 
in operation next May. WTR’s 
primary purpose: to test materials 
and nuclear fuels under conditions 
like those encountered in an op- 
erating power reactor. 


- . * 


Aluminum Co. of America devel- 
oped a new technique for irregu- 
larly shaped aluminum products 
that cannot be handled by me- 
chanical stress relieving methods. 
The new method relieves internal 
stresses by superimposing a sys- 
tem of thermal gradients opposite 
to those which created the stresses 
during the quenching operation. 


Piper Aircraft Corp. is studying 
the market potential for a two- 
place sport, business, and training 
plane priced at “well under $5000.” 
The new plane, dubbed Papoose, 
will be a compact, low-wing craft 
with tricycle landing gear and a 
90 or 100-hp engine. 


7 * > 


Du Pont Co. is producing limited 
quantities of a new insulating ma- 
terial in the 1300 to 2100 F. range 
that it says is about twice as 
effective on a volume basis as any 
known material of its type. The 
new material, called fibrous po- 
tassium titanate, is composed of 
a compact mass of crystalline fi- 
bers that block heat penetration 
by scattering infrared rays. 


. * * 


Timken Roller Bearing Co. an- 
nounced plans to build a new plant 
in Colmar, France, to produce 
tapered roller bearings for the 
French market. Scheduled capac- 
ity: 8 million bearings a year. 


* * > 


Westinghouse Electric Corp. has 
a new ultrasonic transducer that 
it says gives twice the usable ul- 
trasonic power for the same elec- 
tric input as do conventional units. 
The new design consists of lamina- 
tions spaced in a sort of lattice- 
work across the transducer plate, 
with each lamination working as 
a driving element in unison with 
all the others to vibrate the plate 
in piston-like fashion. 


Recessed surfaces are easier and 
less costly to nickel plate with 
anodes cast as a new low-sludge 
alloy, says Hanson-Van Winkle- 
Munning Co. The new material, 
called Lo-Sludge Nickel Anodes, 
corrodes evenly with a minimum of 
metallic and carbon sediment and 
without the use of anode bags. 


> * * 


Armour Research Foundation is 
working on a new technique for 
continuous, chipless forming and 
cut-off of cylindrical metal com- 
ponents. ARF expects to come up 
with a small high-speed unit simi- 
lar to an automatic screw machine 
that will turn out high-volume 
items such as needle bearings, 
rivets, and lock pins. 


* * > 


Electric Storage Battery Co. 
opened a new research center that 
will seek new and better forms of 
packaged power. Current projects: 
hermetically sealed storage battery 
cells, which will never need water- 
ing; and new types of cells that 
will convert light and fuel to elec- 
trical energy at high rates of effi- 
ciency. 

* . > 

A Russian work, first published 
in 1957, on the possibilities of us- 
ing atomic energy in aircraft and 
rockets has been translated by the 
Air Force and published by the 
Office of Technical Services, U. S. 
Dept. of Commerce. 


Industries Kaiser Argentina, an 
affiliate of Willys Motors, Inc., an- 
nounced it has manufactured 31,- 
000 motor vehicles in less than 30 
months of operation. The total in- 
cludes 14,000 Jeep ‘'%-ton units, 
3000 Jeep trucks, 13,000 Jeep sta- 
tion wagons, and 1000 Carabela 
passenger cars. 


General Motors contributed 
more than $647,000 toward high 
school driver education programs 
during the 1957-58 school year. GM 
dealers donated 5182 new cars for 
school use during the year. 


> > al 


Bryant Gages and Surface 
Plates has moved headquarters 
from Springfield, Vt. to the Ex- 
Cell-O plant in Greenville, Ohio. 
Ex-Cell-O acquired Bryant Chuck- 
ing Grinder Co. earlier this year. 
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CONVAIR 880 MAJOR MATE COMPLETED 


Major mating of the forward fuselage section of the first Convair 880 jet transport 

was completed at San Diego Plant |, Convair Div. The 800 assembly line starts with 

mating the two halves of the swept wings, after which a center fuselage section is 

odded. Major mate for the airplane is in two steps. First, the entire aft fuselage 

is mated to the wings and center section; then, the forward fuselage section is mated 
to the ship. The 880 is scheduled to fly early next year 


New Superconductors Discovered 
By Westinghouse Electric Corp. 

Westinghouse Electric Corp. scien- 
tists have uncovered a new family of 


uranium compounds that may revo- 
lutionize the practices and products 
of the electrical and electronic indus 
tries. 

The new compounds belong to a 
group of substances called supercon 
ductors that permit electric currents 
to flow through them in undiminished 
strength, “apparently 
cording to a Westinghouse scientist 

The new superconductors were dis- 
covered by Dr. B. S. Chandrasekhar, 
physicist in the Westinghouse Re- 
search Laboratories, and Dr. J. K 


forever,” ac 


Hulm, manager of the Laboratories’ 
solid state physics department. 
found 


electrical 


The superconductors were 
during research on the 
properties of uranium alloys at tem 
peratures less than one degree above 
absolute zero—459 degrees below zero 
on the Fahrenheit scale. 

The new superconductors, four in 
all, include two that contain man- 
ganese and iron, thus upsetting a 
widely held theory that the presence 
of these two elements is hostile to su- 
perconductivity. 

In explaining superconductivity, 
Dr. Hulm said that for reasons not 


40 


now well understood, the electrical re 
sistance of various metals and alloys 
subjected to very low temperatures 
suddenly drops to about one-millionth 
of one-billionth of its normal value, 
with the result that “electric current 

flow in them undiminished and ap 

parently forever.” 

“One can readily visualize the im 
mense practical importance of this be 
havior if it could be made to occur at 
reasonably high temperatures,” Dr. 
Hulm added. “Such superconductors 
would make possible electrical and 
electronic devices not now even visual 
ized, and would revolutionize the 
practices and products of these indus 
tries as we know them today.” 

Dr. Hulm noted that superconduc 
tors are beginning to find application 
in midget computers for airborne con- 
trol of rockets and missiles. 


New British Instrument System 

Lands Planes Automatically 

A new aircraft landing system that 
not only controls an aircraft during 
an instrument approach, but also au- 
tomatically completes the “flareout” 
and touchdown has been developed by 
the Royal Aircraft Establishment of 
the British Ministry of Supply. 

The new system consists of a com- 


bination of the standard instrument 
landing system using radio beams to 
control altitude and azimuth, and 
magnetic cable guidance system that 
takes over when the aircraft reaches 
an altitude of 70 ft. 

Two magnetic cables, just below 
ground level, are located on both sides 
of the approach runway. Equipment 
aboard the aircraft measures the 
changes in magnetic fields and auto 
matically guides it toward the center- 
line with a reported accuracy of bet 
ter than five feet. 

4 control mechanism coupled with 
a radio altimeter maintains speed and 
rate of descent, and gradually closes 
the throttles during flareout. 

Over 2000 successful landings with 
piston engine and jet aircraft have 
been accomplished with the system 
in a variety of weather conditions, 
according to the Supply Ministry. 


Republic Gets AF Contract 
To Probe Aircraft Coatings 


Republic Aviation Corp. has re- 
ceived an AF study contract to inves- 
tigate coatings for aircraft and mis 

ile skins. 

The contracts, for $135,000, calls 
for an evaluation of the abilities of 
the coating to radiate heat at the high 
temperatures (up to 2400 F) encount- 
ered in Mach 5 speeds. 

Republic said it will use such metals 
as Iconel X, forms of high-strength 
steel, and a new titanium alloy to find 
coatings that can dissipate such heats. 
The contract will run through 1959. 


New Vanguard Launch Stand 

Installed at Cape Canaveral 

Martin Co. has installed a new 
launch stand on the Vanguard pad at 
Cape Canaveral, Fla., which will al- 
low rockets to be fired in winds up to 
38 mph velocity. 

Launchings from the old stand had 
to be postponed in winds over 22 mph, 
the company said. 

The new stand features four “re- 
tractable” arms about 4 ft long. 
These arms replace the “flip-away” 
arms used on the old launching stand 
and lessen the danger of hanging up 
the rocket during the critica] first 
few seconds of the launch, Martin 
said. 
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F-102 FIRES MISSILE SALVO 


The supersonic F-102 launches a salvo of Falcon guided missiles at jet-powered drone 


targets. Demonstration took place af the 


USAF World-Wide Weapons Meet aft 


Tyndall AFB, Fia., last month. The Falcon missile and armament contro! system were 
developed by Hughes Aircraft Co 


The launch stand weighs 4298 lb 
(about 25 per cent lighter than the 
old stand) and rests on the original 
launch platform. It was designed 
and built by Martin Co. 


High Explosives Shape 
Airplane Fuel Tanks 


High explosives are used to form 
aircraft fuel tanks at the Columbus 
Div. of North American Aviation, Inc. 

North American engineers develop- 
ed the called 
forming, to make wing-tip fuel tanks 
for the Navy T2J jet trainer. The 
tank, made up of two sections, is 
about 12 ft long. 

To form the tank, a cone-shaped 
sheet of meta!—about 1/16-in thick 
is placed inside the die and the die 
filled with water. The air between the 
cone and the sides of the die is 
pumped out to create a vacuum. 

The high explosive is then fired in- 
side the cone. The water acts as both 
a force conductor and shock damp- 


technique, explosive 


ener. 

North American engineers explain- 
ed that the new technique is simply a 
way of using explosive force to push 
metal against a containing die of the 
desired shape. 

Explosive forming is also being 
used to swage tubing around plug- 
end fixtures. This application, the 
company said, is an example of com- 
pressive or “implosive”’ effect, where- 
by the tube is formed into the groove 
of the plug to which it must be at- 
tached. 

Columbus Div. said it is planning a 
production explosive forming facility. 
Parts and dies will be wheeled down 
inclined rails into a water-filled pit. 
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The forming charge will : 
ly fire when the tool and 
position. 


Missile Projects and Awards 
Hit Record High, AMRI Says 
Missile 


project announcements set a 


awards and new 
record 


according to the 


yntract 


in recent months, 
Association of Missile & Rocket In- 
dustries. 

New programs include the Aj: 
Faleon 
Navy’s 


Raven air-to-surface 


Force Rover rocket and the 

GAR-9 atomic missile, the 

Hopi rocket, 

missile, and Vigilante 
, 

missile. 

awarded recently 


Army yntract 


June issue. 


anti-missile 


include $135 million to Western Elec 
tric for continued development of the 
Nike-Zeus: $30 million to Hughes 
Aircraft for a missile monitor defense 
system, and $1.4 million to Martin for 
the Pershing IRBM. 

The Air Force also awarded Ben 
dix $12 million for a weather recon 
naissance system and picked Boeing 
Airplane Co. out of 17 contenders for 
the Minuteman ICBM. 

AMRI’s Missile Salesman’s guide 
lists these and other awards in its 
supplement to the regular 
Altogether, more than 


October 


140 missile projects since World War 
II are outlined, plus the missile work 
of more than 50 prime contractors. 

A further supplement will cover 
more than 200 leading subcontractors 
in the missile field. 


New Jet Utility Plane Ordered 
Into Production by Air Force 


North American Aviation, Inc., an- 
nounced that its twin-jet utility 
plane, the Saberliner, has been or- 
dered into production by the Air 
Force. 

The quantity of planes ordered 
was not made public, but Raymond 
H. Rice, North American vice-presi- 
dent, said it is expected that the pro- 
duction program would “extend over 
a considerable number of years.” 

The plane, T-39, is 
powered by two General Electric J-85 


designated 


turbojet engines. 

The T-39 carries a crew of two and 
four passengers, but it can be modi- 
fied to carry an additional four per- 
sons, the company said. 


North American engineer holds straight edge along finished part of explosively 
formed tank section for T2J jet trainer. Cone blank from which tank section is formed 
is in center. At left is die in which part is formed. 








Two precision ball 
bearings, one con- 
centric within the 
other, are periodi- 
' cally rotated in 
alternating directions 
during operation— 
thus reducing ran- 
dom drift to 0.25 
degree per hour. 


Photo: courtesy Sperry Gyroscope Co. 


4£200% Gain In Gyro Accuracy 
With l§y Ball Bearings 


CUSTOMER PROBLEM: 

Get new, advanced gyro bearing design “off 
the board” and into production. Sperry Gyro- 
scope Company, in developing its new Rotorace 
(TM) gyro, designed a special bearing capable 
of “averaging out” error-producing effects of 
friction on sensitive gyro gimbals. Se manu- 
facturing techniques would be required to 
achieve high degree of precision required by 
Sperry design. 


SOLUTION: 

N/D Engineering, when approached by Sperry, 
created special manufacturing techniques for 
the high precision production of these unique 


DIVISION OF GENERAL/MOTORS, 


piggy-back gimbal ball bearings. Used in the 
Rotorace design, the bearings helped achieve 
reduction of the gyro’s random drift rate. The 
2 or 3 deg. per hour drift, recently considered 
very good, is now cut to as little as 0.25 deg. 
per hour, with still lower rates in sight. Another 
example of New Departure’s ability to meet 
exacting instrument bearing requirements 
through broad engineering experience and pre- 
cision manufacturing techniques. 


For immediate engineering analysis of your 
current high precision instrument and miniature 
ball bearing problems, write New Departure, 
Department C-11. 


ruReE 


BRISTOL, CONN. 


NOTHING AOLLS L/AE A BALL 
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IN THE NEWS 


a 


Scovill Mfg. Co.—Seldon T. Williams 
wos elected president and general man- 
ager, and Garvin A Drew was appointed 


general manoger of the Schrader Div 


Machine Cor; David W. 
Bonnar has been appointed sales mar 
Tore-Pac 
Midland-Ross Corp., 
Edmund Moran was promoted to man 
Fred 


Clearing 
ager of presses 


Owosso Div 


ager of distributor operations; 
manager; and Ward 


sales office 


Peacock, service 


Brigham, manager. 


Electric Valve 
Bloudek was named 
Anders 


Skinner Chuck (¢ 0., 
Div.—William J. 
sales manager, and Anderson, 
sales office manager 
Royal A. Wil- 
district 


Capewell Mfg. Co 
son has been named Michigan 
manager 
e & Rubber Co.—Rich- 
Mather was named vice-presi 


Firestone Tir 
ard H. 
dent in charge of 
Firestone 


produc tion of the 


International Co 


Chrysler Corp A. B. Nielsen was 
made executive assistant to the group 
vice-president, automotive sales; and 
William J. 
general 
office. 


Bird was named assistant 
sales manager, general sales 
Nickel Co., Inc Al- 
Gagnebin was elected as a 
and Joseph M. Weldon 


assistant vice-president 


International 
bert P. 
vice-president 
as an 

Lindberg Engineering Co Ray 
P. Dunn was appointed technical di 


rector of the Melting Furnace Div 


Borg-Warner Corp 
—Donald R. Spot: was 
elected president and 
general manager of 
Pesco Products Div 
ond Wooster Div. 


Avromotive INDUSTRIES, 


November 15, 


bJR? 


Bearing Co.—Herche 
elected vice-president 
manufacturing, of Roller Bearing and 
Rock Bit Divs., and R. G. Wingerter was 


made general manager of Automotive Div 


Timken Roller 


M Richey wos 


‘ Motors Cor; \! 
M. Deckman was appoi! 

Aircraft Engine ‘rations; Nor- 
man E. Eggers, manage comme 
ical sales; Richard 4 ( Coffe y, manage} 
Harry H. Bolton, 


for military 


niiitary Sales; 

tract admuinistratoiz 
ales: Donald D. 
manage! of commercial 


Walter O. 


yntract 


Davis, assistant 


Saies; ana 


Higgins, manager of sub- 


sales. 


National Acme Stanley 


Casson is now director of sales 


Republic Gear Co Steven S. Gor- 


don has been elected president 


Chrysler Corp.—Lynn A. Townsend 


vas elected group vice president, Bi 


ternational operations 
Wor ks 


was elected 


Cleveland Punch & Shear 


Co.—William J. 
president. 


Stewart 


York Div 


been made vice- presi 


Borg-Warner Corp., 
Emil Peslar has | 


dent and general works manager of 
Works, and S. S. Mead- 


ows was appointed vice-president and 


of the 


the Grantley 


general manager Decatur op- 
erations. 

American Motors Corp., Automotive 
Div.—Stanley W. Wasil was promoted 
management 


to national business 


manager 


Romsey Corp.—Wil- 
liam S. Mahoney was 
elected president 


1958 


elected 


Purolator Products, Inc.—Justus P. Nes- 
bitt has been named manager of manu- 
facturing, and Robert L. Ditter, produc- 
tion control manager. 


Ford Motor Co.—Duane D. Freese 
a full member of the 
Policy Board; F. J. Spittle, 
secretary; Felix T. S. Admas, 
manager of the board staff 


as been named 
Dealer 
and 
analysis 
Motors Centra! 
Leon F. 


General Corp., 
Foundry Div 


assistant 


Corp was pro- 
divisional manu 
facturing Arthur J. 
Karam to plant manager of the Sagi- 
naw Malleable Iron Plant 


moted to 


manager, and 


Simmonds Aerocessories, In 


Geoffrey R. Simmonds was elected 
president. 
Joseph T. & Son, Inc 
Nelson Wetherell was made man- 


procedu res 


Ryer son 


ager of the systems and 


livision. 

Bendix Aviation Corp. Miller 
has been named director of engineer- 
ing for the Missile Section 

Hall John Kozak was 
named chief engineer 

Budd Co.—Philip W. Scott has been 
group vice-president. 


-Toledo, Inc 





Necrology 
Raymond R. Britton, 70, 
purchasing agent of the Toledo 
plant of Dana Corp., died Oct. 24 


retired 


William E. Crawford, 60, a re- 
tired director of research and en- 
gineering at the A. O. Smith 


Corp., died Oct. 22, at Berlin, Wis. 


Walter E. director of 
tire engineering and development 
of Firestone Tire & Rubber Co., 


died Oct. 4, at Akron, 


Lyon, 55, 








Technical data for 
gasket design and selection 


IMBER SEVER 


Choosing a gasket 
for service under high 
heat, high loads 
Where gaskets are 


tions that combine 


used under condi- 
elevated tempera- 
tures and high flange loads—as for 


example In compressor heads and 
automatic transmuissions- problems ot 
extrusion and torque loss are likely to 
be met 

If internal pressures are ; 
or if contained fluids or 


ittack the 


Gases 


gasket—as in refrigeration 





Laboratory test checks the combined effect 
of refrigerant gas and high temperature 
on Accopac AN-890. Flange at left con- 
tains refrigerant at 130 psi; flange at 
right contains no gas. After initial torqu- 
ing at room temperature, flanges were 
heated to 300 F. and torque measured 
at 24-hour intervals for one week. Test 
showed no loss of torque on AN-890 


compressors —the service conditions 
become even more critical 

4 new beater-saturated asbestos 
gasket that will seal under these rig- 
orous conditions has been developed 
by Armstrong research. It is Accopac 
AN-890. a blend of refined asbestos 
fibers and nitrile-type rubber. 

A N-890 withstands temperatures up 
to 800° F. 
trude under test loads of 100,000 psi 


at 300° F. 


and will not crush or ex- 


Itshas unusual torque re- 
tention and sealing properties in ap- 
heat, 
loads, and high internal pressures are 


plications where high flange 
involved. 

AN-890 is one of the Armstrong 
line of Accopac materials. It is avail- 
able in rolls, sheets, or die-cut parts. 
For more information, write for a 


copy of our folder IND-915. 


14 Circle 130 on Inquiry Card for more data 
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How contained fluids affect the choice 
of resilient gasket materials 


When selecting a resilient gasket ma 


terial, the possibility of undesirabk 


interactions between the gasket and 

the contained fluid should be an early 

consideration. 
The action of 


gasket takes two basic 


sealed fluids on a 
forms: dete 
swelling 
either n 


rioration and shrinking or 


Deterioration may result 
leaks or in contamination of the cor 
d Shrinkage ot a gasket ot 


results in leakage 


tained flu 
ultimately 
WV ithin 


unde Sil ible 


course 


limits. swelling is not an 


reaction in a gasket In 


fact, moderate swell can help creat: 


seal since it reduces 


a more ettective 
the minimum Hfange pressure required 
For example, Armstrong 


N-820 requires about 2.000 


for sealing 
Accopac 
psi when sealing oil, but will seal a 
mixture of ethylene glycol and water 
at flange pressures of around 1,000 psi. 

In judging the effect of fluids on a 
gasket, it is best not to rely on im 
mersion tests of 


uncompressed sam 


ples. Porous materials, which absorb 


These gaskets were used to seal hot oil 
Ordinary plant fiber material (left) dried 
out and shrank. Armstrong Accopac gas- 
ket (right) was practically unaffected. 


rather large amounts of liquid when 
different 


when 
See test photo at right. 


unconfined, have radically 


swelling characteristics com- 


pressed 


The effect ot contained fluids can 


be controlled to some extent by 
Such things as_ bol 
rigidity, and 
temperature should _ be 
long with the internal environment 
f the gasket The 
flange loads tor 
vill reduce the risk of fluid getting 
o the gasket or into the 


between the gasket ind the 


nre > > y 
proper de Sign 


load, flange operating 
considered 
maintenance rf 
idequate example 
intertace 


fl inde 


Photo shows difference in swell charac- 
teristics of fiber gasket. Test flange was 
immersed in gasoline. Gasket under com- 
pression remains at original thickness; 
unconfined material at edges swells to 
over twice original thickness 


Information on the effect of con- 


tained fluids on specific classes of 
gasket materials is contained in the 
Materials catalog. 


Data on design factors related to gas 


Armstrong Gasket 


ket selection is available in the new 
Gasket Manual. 
Write for your either —or 


Armstrong Design 
copy of 


both—of these books today. 





For your copy of 
Gasket Materials 
catalog or new 
Gasket Design 
Manual, write to 
Armstrong Cork 
Company, Indus- 
trial Div., 7111 
Imperial Avenue, 
Lancaster, Pa. 





(Armstrong GASKET MATERIALS 


. used wherever performance counts 
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Right for the job 
because they’re 
built for the job... 








EVANS HEATERS ARE RIGHT FOR TRUCKS 


BECAUSE THEY’RE 


Evans heaters . . . designed specific ally for trucks and 


buses .. . are built for heavy-duty operation 


An Evans heater keeps the driver comfortable with 
a continuous flow of fresh, warm air. It also provides 
ample defrosting, keeping the windshield and side 
windows clear at all times. 

Evans heaters do a better heating job because they 
provide both high BTU ratings and proper heat dis- 
tribution. Without proper heat distribution, high BTU 
ratings are meaningless. 

Evans heaters are custom-built to meet vour indi- 
vidual requirements; each is backed with’ a_ parts 
“repair or replace’ warranty good for a full year or 
50,000 miles, whichever occurs first. 


EVANS PRODUCTS COMPANY 
PLYMOUTH, MICHIGAN 
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BUILT FOR TRUCKS 





Whatever your truck heating problem, our engineers 
will be happy to help vou solve it. Write for full in- 
formation to Evans Products Company, Dept. P-11 
Plymouth, Michigan. 

Regional Representatives: Cleveland, Frank A. Chase 
Chicago, R. A. Lennox Co., Inc.; Detroit, Chas. F. Murray Sales Co. 
Alle ntown, Pa., P. R. Weidner 
EVANS PRODUCTS COMPANY ALSO PRODUCES: 


road loading equipment: bicycles and velocipedes ; “Evanite’’* fir plywood 
Evanite hardboard® 
“Haskelite’’® building panels, Plymet!* and doors: Evanite Plywall® 


fir lumber Evanite’*® battery separator 
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Duplex Surface Broaching Machine . —_ Station Type Machine Having 27 Stations, 
5, 10, 15 and 25 Ton capacity a - 139 Spindles for Processing a V Type 
Automobile Motor Cylinder Block 


Three Way, 63 Spindle Cen- . - i oP? 
tral System Type, Hydraulic 
Feed, Horizontal Drilling and . 
Boring Machine with Hydrau- ef _ 
lically Operated Fixture in 4 
Loading Position f 4 : ; 
Two-Way Hydraulic Feed 
H Vee Type Stub Boring Machine 


: ngle Slide Broaching Machine 
, 10, 15 and 25 Ton capacity 


line of 
ducti hi 
Way Type Drilling, Boring, Reaming, Tapping and Mill- 
ing Machines with One, Two or More Ways. . . Station 
Type Machines Center Column Type Machines . . . 
Cylinder Boring Machines . . . Inverted Drilling Machines 
. . . Surface Broaching Machines . . . Sensitive Drilling a 


1, 2, 3, 4 and 6 Spindle Machines . . . Hommond Radial Drilling Machines . . . Radial Drilling and Tapping Machine 
Sensitive Drilling Mochines , . 
ae Hammond Surface Grinding Machines . . . Manufactur- 
ing Type High Duty Drilling Machines . . . Independent 


Feed Drilling Machines . . Special Machines. 


THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: 24632 Northwestern Hwy., Detroit 35, Mich. 


ENGINEERED Continuous Type Broaching 


Extremely accurate * . 
mate ‘ , Machine Built in Five Sizes 


Hammond Tool 


Room Grinder FOR 


PRODUCTION Write for Catalog 


FOOTBURT 


MACHIN E TOOLS 
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THE “XsN FASTIN-FASTON SAVES TIME AND MONEY 
ON YOUR SEALED BEAM HEAD LAMP CONNECTIONS 


The new A-MP FASTIN-FASTON snaps Tab receptacles self-lock in housing . . . offer 
onto sealed beam head lamps with a thrust highest electrical values and rugged, vibra- 


of the fingers. For two or three tabs. The tion resistance. Compression crimp for max1- 
FASTIN-FASTON obsoletes all other con- mum conductivity. 

nectors, ends inspection rejects, saves on : a ; 
installation time and costs while assuring No auxiliary parts or accessories. 

uniform quality. Unvarying performance and lower cost... 
FASTIN-FASTON housing made of Cy- a snap for the all new A-MP FASTIN- 
colac for excellent dielectric characteristics. FASTON. 


For more information, write today. 


Pe 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through 


sidiaries in: Canada © England © France * H Japa 


ae OSs Circle 133 on Inquiry Card for more data 17 
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CRANKSHAFT 
PRODUCTION 


A series of five machines are tied together 
by transfer devices to perform finish-ma- 
chining operations on crankshafts. 
crankshafts move through the Sundstrand 
machines, automatic loaders pick them up 
and place them into machining positions. 


As the 


Quality control gages keep a close check on crankshafts 
during machining processes. Completely-cutomatic LeBlond 
lathe for machining the pin bearings on the crankshaft is 
controlled by Sheffield gage. If there is any variance in 
the machining operation it is indicated on the gage and 
tooling corrections are made before production is resumed. 





Automating Crankshafts and 
Cold-Extruding Piston Pins 


By Joseph Geschelin 


LL V-8 engines for M-E-L Divi- 
Ford Motor Co., are 

being produced in the Lima 
(Ohio) engine plant, latest in the 
Ford program and one of the most 
advanced operations of its kind in 
the industry. It was unveiled pub- 
licly in August, 1958, permitting 
industrial editors to view the plant 
and tell their readers about it for 
the first time. 

Since this plant packs an enor- 
amount of equipment and 
process in the one-million square 
feet of floor space, we 
fined this article mainly to coverage 
of two interesting components 
crankshafts and piston pins—and 


s10n, 


mous 


have con- 


have added some highlights on 
cylinder block and piston quality 
control. 

Machining of the shell-molded 
crankshaft is noteworthy and 
should be of general interest, for 
many reasons. For one thing, the 
Lima crankshaft department may 
well be the most highly mechanized 
in the industry. Automatic loading 
and unloading of LeBlond crank- 
shaft lathes is no longer new, to be 
true. But in this department even 
the Landis grinders are completely 
automated—with automatic loading 
and unloading, as well as automatic 
pick-up and return to feeder con- 


veyors—and the same is true of the 


remaining equipment in use here 

In short, crankshafts move 
through the major operations prac 
tically without manual handling of 
any kind. Nor is this the whole 
story. Sheffield column gages are 
employed at various machines to 
verify critical dimensions, and this 
gaging is also automatic. Moreover, 
the gages exercise control over the 
machine in the event that tolerances 
are exceeded. In the case of the 
Landis grinders, the machine will 
be shut down if any diameter—on 
the five-wheel machine, for example 

is out of tolerance. 

Crankshaft balancing has been 
elevated to highly precise operation 
with the introduction of a battery 
of Tinius Olsen electronic balancing 
machines. Hitherto unheard of 
commercial tolerances can be main- 
tained for several reasons, all stem- 
ming from the design of the new 
equipment. In the first place, the 
balancing machine and the sensitive 
balance drilling station are an in- 
tegral unit, a feature Ford has used 
for years. The balance cradle is 
right in the drilling station, elimi- 
nating the usual practice of trans- 
ferring the work from the balance 
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Automatic loading and unloading operations are features 


of the multiple-wheel Landis grinder, 
This marks 


crankshaft main bearings. 


used for grinding 

one of the first 

attempts in the automobile industry to grind the crankshaft 
on a fully-automatic machine. 





Thirty-two critical dimensions of an engine crankshaft are 
gaged simultaneously and automatically on a Sheffield air- 
operated visual gage. Although the crankshafts are checked 
at practically every machining operation, they receive a 
final dimensional check while being rotated on the gage. 














cradle to the drilling station. This 
accounts for one major element con- 
ducive to holding fine tolerances 
rhe other is that the T-O electronic 
balancing machine has been vastly 
improved and is capable of almost 
fantastic precision. For example, 
the present setup will balance and 
balance-drill to a tolerance of 0.3 
z-in. in regular production. Ford 
people believe they can come even 
closer if it is necessary. 


Crankshaft Machining 

Following receiving 
crankshafts enter the first station 
on the machine line for milling both 
ends square and to length; center 
drilling both ends; and milling the 
driving and locating notches. This 
is done in Sundstrand rise-and-fall 
transfer type milling and drilling 
machines. High-speed-steel center 
drills are employed throughout. 

Shafts now are ready for machin- 
ing operations. It is important to 
note that with the improvements 
that have been effected in foundry 
practice, the shafts are produced so 
close to rough 
tolerances that turning operations 
have been materially reduced. Only 


inspection, 


dimensions and 
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AUTOMOTIVE 
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Crankshafts for 


Edsel, Mercury, 
Lincoln and Con- 
tinental engines 


are automatically 
balanced onTinius- 


Olsen electronic 
balancing ma- 
chines. The ma- 
chine, which is 


automatically 
loaded, deter- 
mines how much 
the crankshaft is 
out-of-balance and 
where the unbal- 
ance is located, 
and then drills 
counterweights to 
give proper bal- 
ance. 


two LeBlond operations are _ re- 
quired in preparation for grinding. 
Similarly, the counterweights are 
cast so true to size that no turning 
or checking is necessary. 

First LeBlond operation is on the 
main bearing line. This includes 
the following steps: rough and fin- 
ish-turn five main bearings; oil seal 
diameter; post diameter; flange 
and hub OD; sprocket shoulder 
diameter; face and chamfer both 
sides of flanges; rough-face both 



















sides of oil slinger; finish-turn oil 
slinger OD. 

The operation is fully automatic. 
The LeBlond automatic loading de- 
vice picks up the part from the 
Automation conveyor at the side, 
while the other arm of the loader 
removes a finished crank from the 
work station and transfers it to the 
Sheffield gaging station. All of the 
tooling is cemented-carbide. 

The second LeBlond operation is 
that of rough and finish-turning of 








PISTONS 
AND PINS 


This is the first step in the cold extrusion 

process used for production of piston pins. 

The Danly 500-ton press, shown here, can 
produce over 1900 piston pins hourly. 


Pistons are individually graded for size, weight and taper 

in a temperature-controlled room. Employees mark the 

pistons so they may be precision-fitted into cylinder bores, 
which also have been graded and marked. 





diameters and widths on four pin 
bearings. This operation is per- 
formed in PBA LeBlond Duplex 
automatic pin-turning lathes, han 
dling two crankshafts at a time 
Automation in this instance is de- 
signed to handle two parts at a 
time for transfer, loading and un- 
loading. 

Next major step is the drilling 
of eight oil holes from main bear 
ings to pins; and drilling of four 
lightening holes in the pin bearings. 
This is done in a large, 36-station 
Kreuger-Barnes transfer machine. 
It may be noted that the reason for 
having so many operating stations 
is that holes are drilled only part 
way through at any given station, 
requiring four or five stations for 
completing each hole. 

Next comes the drilling, counter- 
boring, recenter ream, tapping and 
spotfacing to length both ends of 
the shaft. This is done in a 14- 
station Snyder double-end transfer 
machine. It may be added that this 
machine, too, is fully automated 
with respect to loading and unload- 
as well as automatic transfer to the 
next operation. 

Crankshafts now are ready for 
grinding. Here the processing is 
also confined to just two operations 

one of the main bearing line; the 


other for the pins—these being 
handled in four different grinders 

First grinding stage is on the 
finish-grinding of the five main 
bearings and oil seal diameters 
This is done in Landis 16 x 40 HIW, 
five-wheel grinders. Operation of 
all grinders is fully automated not 
only as to loading and unloading, 
but automatic loading and unload 
ing to the Sheffield Column gaging 
station, and transfer to the next 
operation. Tolerance on ground 
diameters is held to a range of 
0.0006 to 0.0008 in., taper and out- 
of-round being held to 0.0002 in 
Surface finish is held to a maximum 
of 30 microinches. 

The gaging station automatically 
gages all five main bearings at two 
points. If a shaft is rejected, the 
grinder is automatically stopped 
and will stay stopped until the ma- 
chine setter makes the necessary 
adjustments 

From the gaging station the 
work is transferred automatically 
to the Landis pin grinders for fin- 
ish-grinding diameter and width of 
pins. There are four grinders in 
the line and each one takes just one 
pin. 


Following grinding, the shafts 


are transferred to a large Centri- 
Spray indexing type washing ma- 


chine, then transferred to next op 
eration. Here they have a Sund- 
strand Type A automatic stub lathe 
for handling the following opera- 
tions: finish-turn No. 3 main bear- 
ing thrust walls; face both sides of 





oil slingers; face outside flange face 
and hub OD. Here, too, there is 
automatic loading and unloading, as 
well as transfer to next operations 

The post diameter and gear face 
now are turned in a Sundstrand 
special automatic lathe. The gear 
face is held square with front and 
rear main bearings within 0.001 in 
TIR. This is followed by the mill- 
ng of two keyways in the post and 
milling of the balance drive notch 
in the flange, in a special Sund- 
strand milling machine. Keyways 
are held to 45 deg of the centerline 
of the Nos. 1 and 4 pin bearings. 

Following balancing, mentioned 
earlier, bearing diameters, as well 
as the No. 3 main bearing thrust 
faces, are polished in an Impco 
four-station, micro-finishing ma- 
chine. Surface finish of diameters 
is held to 12 microinches. At this 
operation, oil seal diameter is ser- 
rated to prevent rear seal oil leaks. 
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All oil holes then are brushed 
and flushed clean in an eight-sta- 
tion Impco machine. And finally, 
the crankshaft is presented to the 
32-column Sheffield gaging machine 
for final inspection. This is one of 
the few instances where the work 
is removed from automation and 
handled manually. 


Piston Pin Extrusion 
Piston pins are produced by cold 
extrusion in a new process cycle at 
Lima. They start in the form of 
15-ft-long bars of SAE 5015 fine 
heading quality, cold 
bars, 


grain cold 

drawn steel 
Brinell hardness of 140 max. The 
bars are cut to length in a one-inch, 


annealed to a 





four-spindle’ vertical-type Cono- 
matic chucking machine. This pro 
duces slugs 2.374 in. long with 


Weight of the slug is the 
important 
since it must result in a finished pin 


chamfer 
most characteristic, 
of the right size. Rough weight is 


held between 228.5 and 229.5 grams 


Slugs are washed and transported 
to the F. B. Stevens fully-auto- 
matic barrel-plating machine, where 
they are coated with zinc-phosphate 
The plating 
cycle consists of the following op- 


and a soap lubricant. 


erations: 


Alka eal | 
Hot a Alk 
Acid pi 
furic a Dr ‘ brica 
Cold wa r { ry 
Hot rinse 
-" \ 


Extrusion is done in a 500-ton 
Danly dual slide extrusion press, 
extruding from both ends with spe- 
cial carbide punches, leaving a short 
solid section in the center. The pin 
is struck again for sizing to length 
by means of flat punches, to a 
length of 3.5 in. Extrusion is done 
at extremely high speed, producing 
ipward of 1900 pieces an hour. 

Both ends now are chamfered in 
an Economy Type 5200, double-end 
chamfering machine, fitted with a 
Feedall 
solid portion left in the pin then is 
drilled 10-station 
Krueger-Barnes horizontal, duplex 
This hole is 


10-statior 


attachment. The web or 
through in a 
continuous machine. 
reamed in another 
Krueger-Barnes machine 





The pins are washed and trans- 
ported to heat treat. Here they are 
gas carburized at 1700 F in special 
Holeroft carburizing furnaces, 
caustic quenched at 1600 to 1630 F 
Then they are strain drawn for one 
hour at 375 F. 

Pins are ground on the OD in 
Cincinnati centerless grinders with 
throughfeed, employing a Feed-O- 
Matic hopper and automatic sizing 
and gaging. Grinding is done in 
five passes—roughing in a No. 3 
machine; three semi-finish-grinding 
passes in No. 2 machines; and fin- 
ish-grind in a No. 2 Cincinnati 
centerless—and a lapping finish in 
a No. 2 Cincinnati centerless lap- 
per. This gives a total of six passes, 
resulting in a final 
0.0003 in. total, later graded into a 


tolerance of 


range of three sizes in a Sheffield 
gaging and sorting unit. Finished 
weight runs from 205 to 207 grams, 
about 21 grams less than the roug! 
weight of the initial slug 

Pins are washed and dried, being 
held at a controlled temperature of 
70 to 75 F for gaging and sorting 


This Article Is Second Installment o1 
Ford’s New Lima Engine Plant, First 
f Which \ UTOMOTIVE 
INDUSTRIES for October 1, 


Appe ared ii 


Page O08 








One of the highlights of the new engine plant is the exten- 


sive use of quality control gages to check parts during 
machining. This Sheffield gage automatically checks various 
diameters in the cylinder block and rejects blocks that fail 


to meet engineering specifications. 
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Among the multi-spindle tools used on engine 
assembly line is the 14-spindle Ingersoll-Rand 
nut runner here shown. 


ENGINES 


> 





BLOCKS AND 


Engine and Brake De velopments 
Among Topics at 


SAE Transportation and 


ULTIFUEL engines, liquid- 

cooled brakes, and a molded 

fiber-glass-reinforced plas- 
tic truck cab were some of the sub- 
jects of major current interest dis- 
cussed at the National Transporta- 
tion and Diesel Engine Meetings 
of the Society of Automotive En- 
gineers. 

The excellent 
program also viewed utility-gaso- 
line-engine combustion chamber de- 
posits, light-service Diesel and LP- 
gas applications, free-piston-engine 
supercharging, and design of truck 
Several 


five-day technical 


cooling 
of Diesel engine design 
aftercooling in 


systems. aspects 
thermal] 
loading, turbo- 
charged engines, and cold starting 

likewise received considerable at- 
tention 

A group visitation to the U. S. 
Army Ordnance Proving Ground 
at Aberdeen, Md., on Tuesday, 
October 21, proved to be another 
outstanding feature. Here the em- 
phasis was on techniques used in 
testing ordnance vehicles. 

The military concept was ex- 
panded in a fine talk given by 
Major General Frank S. 
Jr., Chief of Transportation, U. S. 
Army, the featured speaker at the 
following day’s luncheon meeting. 
Subject of his address—in which 
he cited illustrative recent vehicle 
developments—was “Mobility for 
the Army in the Atomic Era.” 

Held in Baltimore, Md. on Octo- 
ber 20-24, the conference was co- 


Besson, 


Diesel Engine Meetings 


By Charles A. Weinert 


sponsored by SAE’s Diesel Engine, 
Transportation and Maintenance, 
and Truck and Bus activity com- 
mittees. Attendance was on the or- 
der of 500, and included truck fleet 
operators, as well as executives and 
engineers from the automotive en- 
gine and component makers. 
Highlights of the various ses- 
sions are presented in the follow- 
ing: 
Truck Service Brakes 
Néw_ brake 
scribed in the opening 
session. These comprise a floating 


designs were de- 


technical 


two-shoe type of 15-in. diam, de- 
veloped by Rockwell - Standard 
Corp.; and a liquid-cooled disk type 
brake for wheel mounting, as well 
as a liquid-cooled drum type brake 
for propeller shaft mounting, de- 
veloped by Wagner Electric Corp. 

Design and operational features 
of the Stopmaster brake (Fig. 1) 
T. Cox, Jr., Rock- 
Capable of 


were given by F. 
well-Standard 
actuation either by air or hydraulic 
means, the shoes are spread by a 
right-angle wedge device fitted with 
anti-friction rollers. This was done 
primarily to permit brake assembly 
into a more limited space. Abut- 
ment load has been removed from 
the actuation device, the brake 
being designed with an integral 


Corp. 


spider which takes the abutment 
load—and at the same time houses 
the actuating device. 

In the hydraulic version, the cy]- 
inders have been moved outside the 
brake, reducing heat transfer to 
the hydraulic fluid. In the air ver- 
have been 
brake 


sion, actuation means 
brought in closer to the 
mounting. 

Results of tests displayed by the 
speaker showed substantial _in- 
creases in brake stopping perform- 
ance, in resistance to fading, and 
wear life—attributed to better dis- 
tribution of work in the brake and 
improved cooling of drums. 

The two configurations of liquid- 
cooled brakes were described by 
J. D. Dudley, Wagner Electric 
Corp. Both are piped to the engine 
cooling system for dissipation of 
braking heat energy. 

The speaker cited results of road 
tests which showed the brakes 
could be snubbed repeatedly with- 
out temperature build-up and that 
lining wear was extremely low. He 
said it was conceivable their ser- 
vice life would extend to that of 
normal engine overhaul periods. 
Design details of both the wheel 
type and propeller shaft type 
brakes will be published in a sub- 
sequent issue of AI. 

Combustion Deposits 
In Utility Engines 

Power losses and relatively short 

service life, due to rapid forming 
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of combustion chamber deposits, 
in the constant-speed 


which 


are critical 
constant - load 


many utility engines are subjected 


service to 


This situation was made apparent 
the 


co-au- 


during the second session of 
where a paper 
Mueller and E. C 
paper 


conference, 
thored by H. T 
Paige, Ethyl Corp., and a 
by Walter Klausler, Thermo 
Corp., were presented. 


King 
The resinous deposit from par- 
tially-burned lubricating oil is con- 
sidered to be the binder 
catches and holds fuel deposits and 
Therefore, 
form 
offer 


which 
other materials. use of 


newer type oils which less 


resinous material may some 
relief. 
Engine design has some bearing 
overhead valve engines being less 
affected than L-head engines. Minor 
design changes, such as increased 
given 


opening have 


improvements in specific instances. 


valve major 

The selection of engines of ade- 
quate power was said to offer a pos- 
sible important contribution. Rigid- 
ly-followed routine maintenance is 
another user factor considered es- 
sential to minimize the deposit ef- 
fect on engine operation. 


Aberdeen 

Aberdeen 
test 
for “frame-twisting” vehicles and 
full-load perform- 
performance 


Visitors to Proving 


Ground were shown facilities 
for evaluating 
ance’ characteristics, 
on grades up to 60 per cent, and 
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Fig. 1—The ar- 
rangement of 
Rockwell- 
Standard 
brake _ with 
right - angle 
actuation 


everity of vibration imparted to 
vehicles and occupants during con- 
trolled rough-terrain operation. In 
addition, results of tests on a Deutz 


] 


multifuel given, fol- 


lowed by 


engine were 
sequentially running the 
engine on Diesel fuel, JP-4, and 
gasoline 
Demonstrations were made of 
Ordnance _ ve- 
ranging in size from the 
'4-ton 4x4 “Mechanical Mule” 
tank 


ers Recently-developed 


ome 25 different 
nic les, 
small 
carrier to 60-ton transport- 
vehicles 
6x6 


on review low- 


silhouette 


were a “%4-ton 


cross-country carrier, 
an experimental 5-ton 8x8 cross- 


“Rolli- 


Carrier 


country carrier, and the 


gon” pneumatic roller 
Also demonstrated was a 


} 


new 


am- 


Use 
Farm Tractors* 
industrial Trucks 
Motor Trucks 
Automobiles 


TABLE | 


LP-GAS 
CARBURETOR 
SALES 
BY USE 


Stationary Engines 
Buses 
Miscellaneous ** 


Totals 


1956-1957 


which was put through its paces 
in the swim 
were a number of the other 


nearby basin—as 
vehi- 
( les. 

Theme of the ordnance show 
“more firepower with less weight,”’ 
as evidenced by the newer type ve- 
hicles displayed. It was also indi- 


cated as being the major goal of 


was 


future ordnance vehicle develop- 


ment 


Light-Service Diesel 


The Perkins Four 99 Diesel en 
gine, recently put into production 
after several years of field testing, 
was the subject of a presentation 
by J. S. Bright, F. Perkins 
Ltd. 

This engine is a four-cylinder-in- 
line four-stroke type, having a bore 
of 3 in. and a stroke of 3.5 in., for 
a total piston displacement of 99 cu 
in. Maximum rated bhp is 43 at 
1000 rpm, and maximum torque is 
73 lb-ft at 2200 rpm. 

The engine was developed for uss 
5000 


(Can- 


ada 


in commercial vehicles below 
lb GVW and in medium-size Euro- 
pean automobiles and taxicabs. Its 
described in 
May 


details were 


INDUSTRIES fo 


design 
AUTOMOTIVE 
15, page 59. 

In his talk the speaker gave in- 
mileage factors (IMF 
which had been obtained with the 
engine in a variety of test applica- 
IMF is the fuel mileage of 
that 
with a 


creased 


tions. 


Diesel as related to ob- 
the 


engine 


the 
vehicle 
These 


tained in same 


gasoline factors 


1957 
Units Per Cent 


48 ,782 46. 
22 ,226 
11,058 


1956 
Units Per Cent 
55,087 49.8 
21,545 19.5 
13,105 11.8 
10,051 9.1 13,278 
7,440 6.7 7,115 
389 0.4 225 0. 
2,999 2.7 2,500 ae 


100,616 100.0 105,184 100. 


* Conversion carburetor sales only other categories include 
conversion and original equipment sales. 


** Includes truck refrigerators, sweepers, loaders, etc. 
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from 1.7/1.8 in long and 
distance hauling, to as 
much as 2.0/2.1 in 
stop-start delivery service. 


ranged 
medium 
door-to-door 


LP-Gas Applications 

Savings in operating cost through 
use of L-P gas as a motor fuel were 
reported by C. F. Loftin, Power 
Motor Fuel Sales Co., Div. Warren 
Petroleum Co. Several taxicab com- 
panies claim they save an average 
of %é¢ per mile.. Fork lift truck 
operators report savings from $200 
to $500 per year in maintenance 
costs. And refrigerated truck lines 
claim similar savings. 

As indicative of the extent 
variety of applications in which L-P 


and 


gas is being applied, the speaker ex- 
hibited the accompanying tabula- 
(Table I), which lists sales by 
1956 and 1957. Farm 
lead the list—it being 
separately estimated that more 
than 400,000 LP-gas tractors are 
in use today, representing 8 to 10 
per cent of all farm tractors. Indus- 
trial trucks are next—with an esti- 
mated total of 73,000 currently in 


tion 
use during 


tractors 


use. 


Truck Cooling Systems 
Present-day demands are placing 
heavy burdens on the cooling sys- 
tem designer, according to three 
experts who spoke at a symposium 
devoted to truck cooling systems. 
Beyond the primary function of 
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maintaining engine temperatures 
at levels conducive to long life, the 
cooling system has been called upon 
to handle added duties in the form 
of automatic othe 
oil coolers, and air compressors, F 
W. Person, International Harvester 
Co., explained. And now studies are 


transmissions, 


being conducted on retarders and 
watercooled brakes which the 
cooling system for dissipating the 
heat generated during braking. 
Meanwhile, the problems have 
magnified, he stated, by in- 


use 


been 
creasing engine outputs, air condi- 
tioning condensers, and poorly-de- 
signed grilles. 

The second speaker, L. A. Zwick- 
er, Harrison Radiator Div., General 
Motors Corp., reiterated most of the 
previously-mentioned problem items 
while going more into the coolant 
heat of heat 
changers. likewise 
have had an adverse effect, he added 


transfer ex- 


Styling trends 


aspects 


resulting in less available space 
for the 
and presenting more difficult design 


for entrance 


radiator, shroud and fan, 


conditions air and 
exit. 
Mr. Zwicker 


phasis on aeration and water 


placed some em- 
loss 
(due to expansion) as sources of 
definite reduction in cooling system 
capacity. He advocated, in this con- 
nection, top tank capacity of at least 
15 per cent of the system; full- 
length top tank baffling for best 
water flow distribution to the radia- 
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tor core; and location of filler in 
the top tank remote from the inlet 
to the top tank. Also inlet and out- 
let fittings and hoses of a size to 
give minimum water pressure drop 
across the radiator; design of pump 
impeller for minimum internal 
creation of cavitation; and thermo- 
stat valve area of adequate size for 
minimum pressure drop across the 
thermostat. 

Airflow through truck cooling 
systems came in for specific atten- 
tion in a paper presented by E. R. 
Klinge, Ford Motor Co. It 
made evident in his talk that 
culated and actual cooling systen 
performance do not always jibe 
which the speaker attributed most- 
ly to a lack of understanding of “‘in- 
stalled airflow.” 


Was 


cal- 


He suggested methods for deal- 
ing with the including 
the use of “system charts” in which 
the individual effects may be super- 
for com- 


variables, 


imposed upon each other 
bined analysis and conclusion. Such 
a typical illustrated in 
Fig. 2 


chart is 


Multifuel Engines 
The symposium on multifuel en- 


gines, where seven were 
presented, attracted the largest at- 
the 


great 


papers 
tendance of all sessions—in- 
the 
development at 


dicative of interest in 


this the present 

time. Overall aspects observed at 

the meeting are: 
The development 


primarily from the desire of Ord- 


has stemmed 
nance to have engines adaptable for 
whatever fuels may be available in 
field—Diesel fuel, JP-4, and 
gasoline. There was a hint that it 


the 
will also fit into some commercial! 
applications advantageously. 

Compression-ignition type 
indicated. The biggest 
problem has not been in burning 
Diesel fuel and JP-4, but in burn- 
In general, compres- 


en- 


gines are 


ing gasoline. 
sion ratios have had to be increased 
that out- 

are, if anything, less with 
gasoline. The higher the octane, 
the worse the results. Cold starting 
has also been a problem with gaso- 
line; as has also, to some extent, 
lubrication of fuel pumps and in- 
jectors. (Turn to page 136, please) 


for purpose; and power 


puts 
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Studebaker-Packard’s New Line of Trucks 


Scotsman V-8 half-ton truck 


EAPER in the Studebaker-Pack 
ard line of trucks for 1959 is 
the Scotsman pickup which 

accounted for 25 per cent of its 
sales last year. It is offered either 
with the new short-stroke 170-cu in 
L-head Six or with the 259-cu in 
V-8 which develops 180 hp at 4500 
rpm. It has a rating of 5000 Ib 
GVW. 

In addition, the company offers 
its full line of trucks 
which range from a half-ton to two- 


Transtar 


ton vehicles, as well as powerful 
4 x 4 drive units. GVW ratings 
range from 5000 to 19,000 lb. 

For the complete line, S-P offers 
three different powerplants—the 
L-head Six, the 259-cu in. V-8, and 
the 289-cu in. V38. 

A heavy-duty, three-speed trans- 
mission is standard with both the 
new Six and the V-8. A four-speed 
transmission and 
overdrive are optional with both 
Automatic transmissions 


synchromesh 


engines. 
are optional] with the V-8. 

Single-stage rear 
Heavy-duty, 


springs are 
two-stage 
rear springs are optional. Other 
options include Twin Traction, 
which transmits power to the rear 
wheel with the greater traction. 


standard. 


The Transtar half-tone deluxe is 
offered in a 112 or 122-in. wheel- 
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ast Both have vehicle 
weight of 5200 lb. 

The 112-in. wheelbase type has a 
614-ft pickup body while the 122-in. 
is available in either an eight-foot 
pickup or stake body. 

The 289-cu in. V-8 develops 225 
hp at 4500 rpm with a four-barrel 
three-speed trans- 
A four-speed 


carburetor A 
mission is standard. 
synchromesh transmission, over- 
drive and automatic transmission 
are optional. 

Two-stage springs are standard 
equipment. Heavy-duty, two-stage 
springs are optional. Among other 
options are: a heavy-duty engine, 
four-barre] carburetor, heavy-duty 
battery and radiator, booster brakes 
and Twin Traction. 

The Transtar three-quarter-ton 
DeLuxe has a 122-in. wheelbase and 
a gross vehicle weight of 7000 lb. 
An eight-foot pickup, platform or 
stake body is available. 

The 289-cu in. Power Star V-8 is 
the same as on the Transtar half- 
ton DeLuxe. Standard and optional 
transmissions are also the same. 

The Transtar two-ton, heavy- 
duty trucks have a gross vehicle 
weight of 19,000 Ib. Wheelbases 
are 131, 155, 171, 195 and 212 in. 
Platform or stake bodies are nine 
feet long in the 131-in., 12 ft in the 
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155 and 14 ft in the 171. Stake 
wide and plat- 
The 131-in 
primarily fo 
dump 


bodies are 8844 in. 
form bodies 935% in 
wheelbase is used 
tractor operation or truck 
ise, it was stated. 

The Torque Star heavy-duty, 289 
V-8 engine develops a max!- 


225 at 4500 


cu in. 
mum horsepower of 
rpm with a four-barrel carbureto1 
It has premium features built in 
for longer life and lower operating 
cost under severe conditions. 

A four-speed, heavy-duty trans- 
Offered as op- 


tions are five-speed direct and over- 


mission is standard 


drive transmissions. 

Transtar four-wheel drive trucks 
come in half-ton, three-quarter-ton 
and one-ton sizes. Gross vehicle 
weights range from 5400 to 10,000 
lb. Wheelbase is from 112 to 131 in. 

The power plant is a Power Star 
289-cu in. V-8 engine that develops 
a maximum of 210 hp at 4500 rpm 
and a maximum gross torque of 300 
at 2800 rpm. The bore and stroke 
are 3 9/16 x 35¢ in., and the com- 
pression ratio is 7.5-1. #0 


Thomas, DeYoung Elected 

To Top Posts at Goodyear 

E. J. elected 
chairman of the board at Goodyea 
Tire & Rubber Co. and Russell De 
Young has been named president to 


Thomas has been 


succeed Thomas. 
Thomas, who continues as the chic 
succeeds P. W 


honorary 


executive officer, 


Litchfield, now the board 
chairman. DeYoung, formerly execu- 
tive vice-president of Goodyear, be 
‘omes the company’s ninth president 

In other top changes, P. E. H. Le 
roy, executive vice-president, become 
vice-chairman and continues as chief 
financial officer; Sam DuPree moves 
from vice-president and coordinato1 
of general managers to vice-president 
of production; Richard A. Jay, assis- 
tant to the president, replaces Du- 
Pree. 
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Latest Developments in Missiles, 
Rockets and Aircraft Disclosed 


Los ANGELES, CALII 

UST over a year ago the Soviet 
Union launched its 

spark that set the fire. Today, the 
U. S. is shooting for the moon 

There are new challenges con- 

stantly The aircraft-missile i! 


dustry’s role in defense procure 


ment is changing. We're now get- 
ting “a new flexibility in most 
ompanies. Their resources can be 
applied in whatever area and man- 
ner may be most beneficial to the 
nation.” That’s the word from J. I 
Atwood, president of North Ameri 
an Aviation, Inc 

Mr. Atwood contrasts this con- 
ept with the earlier one when com 
panies were pegged by their prod 
‘t: airframe engine; or instru- 
ments 

“A firm now,” he explains, “may 
be a prime contractor on one pro- 
gram and a subcontractor on an- 
other. It may undertake a com- 
plete weapon system today and a 
small component of a 


The net effect of all this 
is to increase the competitive fac- 


subsystem 
tomorrow 


tor and bring a maximum of fresh 
thinking to each problem.” 

Mr. Atwood 
competitions where 20 or 30 com- 


points to recent 
panies tried to cohvince a Govern- 
ment agency or prime contractor 
that each was best qualified to do 
the job. He suggests that this is 
the only way for the nation to 
fully utilize all its resources. 
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Sputnik—the 


of high 


at SA t Aeronautic Meeting 


noiovy s the N 

tne aircratt-mis- 

industry today New mate 

rials, new tools, new techniques and 

methods mus > ¢ veloped to kee} 
pace with deman f developme 


nd prod 


Is Industry Equal to Challenge? 
question: Is the indust1 
challenge? It mus 

to survive the 


cong iest of space. 


year in Los Angeles, 
f Engi 
Meet 


an excellent forum to 


Automotive 
onal Aeronauti 
“what’s new” ji mis- 


11es, ckKet aircraft, and nuclear 
propulsion power plants 

This year’s meeting, held Sept 
29-Oct. 35, was right up to par 
And SAE offered a full menu, in- 
cluding an exhibition of the latest 
equipment for aircraft and mis 
ile making 
One thing is Quality, 


quantity is the order of the 


certain. 


day. Pentagon planners still put 


emphasis on precision production 
of limited quantities of more and 


more complex materiel. 


Higher-Strength Materials 


The next generation of missiles 


Mach number will need 


By R. 


strengtn-density ratio ma 


separable 


‘ial for the propulsive 
stems. And that goes for liquid 
fuel. High strength alumi 

im alloys fulfill some needs. Steels 
now on the market are not of high 
That’s what Leo 
Metallurgist at 
Monica 


enough strength 
Chief 


Aircraft’s Santa 


Schapiro, 
Douglas 
Div., believes, 

Incidentally, in the general clam 
r for exotic metals for air vehicles 
that need them let’s not forget the 
vehicles that don’t need them. The 
next generation of Mach 0.85 jet 
liners will spawn a generation of 
Mach 1.04 jetliners. None of these 
will need exotic materials for their 
airframes, Dr 

Look for 


andwich 


Schapiro says 
even greater use 
construction in tomor- 
row’s air vehicles. The trend at 
brazed 


the moment is toward 


honeycomb because of its multi- 


directional strength characteris 
tics. 
Today’s B-58 bomber has 1000 
sq ft of sandwich construction. 
But the B-70 will have 18,000 sq 
ft. In fact, the entire wing and 
control surfaces of this chemically- 
fueled 


both brazed honeycomb and welded 


bomber will probably be 


corrugated sandwich. 


New Manufacturing Philosophy 

Industry is in for a numerically 
controlled future. That’s a fact. 
But to have it soon and have it 
good needs solid, long range plan- 
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ning starting today. That goes for 
both men and machine tools. 
m &. Copold of 


you've got to take a 


Convair says 
fresh look 
at your production make-up. 

Numerically controlled machine 
tools will cut your costs. Ratio of 
production costs to sales will be 
decidedly in your favor 

He urges management to study, 
accept, and plan for this important 
new manufacturing philosophy 


Gov't-Industry Coordination 

About 78 pct of a modern bomber 
squadron’s ground support equip- 
ment (GSE) is non-standard. S« 
said Major General A. G. Hewitt, 
Director of Maintenance Engineer- 
ng, Air Force Engineering Head- 
When 


a new bomber goes into production 


quarters, Washington, D. (¢ 


much GSE becomes obsolete. So 
e Air Force 


wcketed 


budget has sk) 
Converting an F-84F squadror 
to F-100’s 
GSE items. And 


takes about 220 new 
some 300 new 
items are needed to convert a 
squardron to F-104’s. Too often 
this equipment is not standardized 
Today we have about 27 different 
jet starting units, among them, the 
MA-1, MA-1A, MA-2, MA-3. Each 
is bigger and more complex. Bet- 
ter Government/industry coordina- 
tion could cut costs. 

General Hewitt cited the MJ-3 
hydraulic mule and a bomb navi- 
complicated 


unnecessary 


gation evaluator as 
items of major cost. But electronic 
test equipment still holds the lead 
as the largest GSE dollar expen- 
diture. 
About 
enter the Air Force inventory per 
month. Each must be analyzed for 


12,000 new supply items 


possible early obsolescence. 

A weapon system’s design stage 
is the best time to standardize. 
It’s still hoped to standardize sup- 
port and test equipment for the 
B-70, F-108, and many of the mis- 
siles now in research and develop- 
ment. 

Most contractors haven’t had 
enough information to help them 
integrate standard gear into weap- 
on systems and support equipment. 
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A GSE technical information file 
is now being worked up by the Air 


Materiel Command and industry. 
Target date of this 


January, 1959. 


project is 


Brazed Honeycomb Sandwich 


Suggestions on how to incor- 


porate brazed honeycomb sand- 


wich material into design were 
part of a paper by Floyd F. Rech- 
Solar Alir- 


lin, project engineer, 


craft Co. He gave six basic keys: 


1. Minimize detail design sub- 


ject to the extremely tight 
tolerance requirements of the 


brazing process. 

2. Make allowances in design for 
iniform brazing pressure and 
temperature distribution. 

brazing 


Consider tempera- 


tures and pressures in th 
choice of structural material 

4. Insure that the design can be 
assembled for brazing. 

>. Incorporate varying ore 
densities to transmit loads 
internally 

6. Attempt to treat honeycomb 
sandwich as a material 


Rechli 


To the 


said, there is a challenge in estab- 


designer, Mr. 


lishing new stress parameters and 


design criteria. These must take 


itmost advantage of the high 
strength-to-weight ratios, multi- 
directional properties, and inher- 


ent rigidity of honeycomb sand 
wich. 

The fabricator’s challenge cen- 
ters on a need for a complete un- 
derstanding of the manufacturing 
for 


and brazing processes, and 


large-scale research and develop- 
ment programs on the use of high 
temperature materials and brazing 
alloys. 

In his paper, “Practical Design 
Suggestions for Users of Brazed 
Honeycomb Sandwich,” Mr. Rech- 
lin said that it will soon be pos- 
sible to: 

(a) Take flat honeycomb sand- 

wich panels “off the shelf.” 

(b) Rough cut them to size. 

(c) Form them to the desired 

shape or curvature. 


(Turn to page 100, please 
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COMPANIES WHICH 
DISPLAYED EQUIPMENT 


Lear, Inc. 

Universal-Cyclops Steel Corp. 

Air Logistics Corp. 

Fairchild Engine Div., Fairchild 
Engine & Airplane Corp. 

Westinghouse Electric Corp. 

Lord Manufacturing Co. 

Breeze Corporations, Inc. 

Rubber Teck, Inc. 

Strator Div., Fairchild Engine & 
Airplane Corp. 

Solar Aircraft Co. 

Jones & Laughlin Steel Corp. 

McCormick-Selph Associates 

C. G. Hokanson Co., Inc. 

Formsprag Co. 

Hoover Electric Co. 

Foote Bros. Gear & Machine Corp. 

Pacific Scientific Co. 

Cleveland Graphite Bronze Co. 
Div., Clevite Corp. 

Garrett Corp. 

Rohr Aircraft Corp. 

Permanent Filter Corp. 

Northrop Aircraft, Inc. 

Pesco Products Div., Borg-Warner 
Corp. 

Continental Aviation & Engineering 
Corp. 

Southwest Products Co. 

Gits Bros. Manufacturing Co. 

Clemco Aero Products, Inc. 

Lycoming Div., Avco Manufacturing 
Corp. 

Rosan, Inc. 

Automatic Switch Co. 

Weatherhead Co. 

Swediow Plastics Co. 

Ryan Aeronautical Co. 

Wyman-Gordon Co. 

Western Gear Corp. 

Rocketdyne Div., North American 
Aviation, Inc. 

Indiana Gear Works, Inc. 

Missile Development Div., North 
American Aviation, Inc. 

Armco Steel Corp. 

Kelsey-Hayes Co. 

Hi-Shear Rivet Tool Co. 

Stratofiex, Inc. 

Bower Roller Bearing Div., Federal- 
Mogul-Bower Bearings, Inc. 

Microtech Corp. Div., Federal-Mo- 
gul-Bower Bearings, Inc. 

Arrowhead Products Div., Federal- 
Mogul-Bower Bearings, Inc. 

Stewart & Stevenson Services, Inc. 

Martin Co. 

Weston Hydraulics, Ltd. 

Lisle Corp. 

Sundstrand Turbo Div., Sundstrand 
Machine Tool Co. 

Sundstrand Aviation Div., Sund- 
stran Machine Tool Co. 

Monadnock Mills 

Stephens-Adamson Manufacturing 
Co. 

Consolidated Controls Corp. 

Aluminum Co. of America 

Commercial Engine Operation, 
General Electric Co. 

Aircraft Accessory Turbine Dept., 
General Electric Co. 

Aircraft Nuclear Propulsion Dept., 
General Electric Co. 

Firth Sterling, Inc. 

Cooper Precision Products 

Nuftt-Shel Co. 

Pacific Alloy Engineering Corp. 

Dean & Benson Research, Inc. 

Eckel Valve Co. 












New Cars at Paris Exhibition 


Show Trend 


PARIS, FRANCE 

HE 1958 Paris Automobile show 
found the French automobile in- 
achieving new production 
During the first half of 
1958 passenger-car output totalled 
487,117 units. 
higher than the figure for 1957. Ex- 
ports had gone up to 130,288 units; 
59 per cent higher than for 1957. 
This was due partly to the rapid 
° United 


dustry 


records 


This was 31 per cent 


increase of sales in the 





Transverse sectional view of the new 
Humber Super Snipe engine 


to Italian Styling 


States. Renault is building 1400 
Dauphine models daily, and new in- 
stallations at the Poissy plant of 
the Simca group have made the 
production of special models pos- 
sible. 

At the Paris show the industry's 
trends are reflected in several ways. 
One is discarding national body 
styling in favor of a new European 
style, created chiefly by the lead- 
Another is 
the exchange of components be- 
from different coun- 


ing Italian designers. 


tween firms 
tries. British brake units are used 
in France and Italy, French tires 
are fitted on Italian and German 
cars, and German synchronizing 
units are used in Italy and England. 

French passenger car design for 
1959 is influenced by the high cost 
of fuel and the vehicle tax of ap- 
proximately $250 for engines of 
about 150 cu in. displacement. This 
high tax has caused the disappear- 
ance of the once well-known French 
luxury cars with the exception of 
the Chrysler-engined Facel Vega. 
Expensive fuel has led the French 
firms to emphasize economy fea- 
tures. 

Renault displayed a small Diesel 
engine suitable for light road ve- 
hicles. Its fuel costs about 50 per 
cent less than gasoline. Renault also 
featured the Floride, a special ver- 


Aston Martin DB 4 
with new 263-hp en- 
gine 


By 
Robert 
Braunschweig 


This 
four 


sion of the Renault Dauphine 
is an Italian-styled two or 
passenger car which will be avail- 
able as a soft top convertible with 
a detachable hard top, or as a 
coupe. 

Peugeot’s small Indenor 85 TMD 
1 Diesel engine is the only com- 
pression ignition engine of its size 
made in France. [t is slightly larger 
than the standard Peugeot 90 cu 
in. gasoline engine that has the 





Peugeot Indeenor Diesel engine 
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Abarth-Fiat 750 cc engine with twin 


same overall dimensions. At the 
present time it is only 
for taxicabs, delivery trucks, and 
some station This OHV 
four-cylinder unit develops 48 gross 


available 
wagons. 


horsepower at a governed speed 
of 4000 rpm. It approxi- 
mately 100 lbs more than the gaso- 


line power unit it replaces. 


weighs 


Several British makers displayed 
new models at the show. The Rootes 
group Humber 
Super Snipe which uses the body 


introduced a new 
and chassis components of the four 
cylinder Hawk model. 
by a six cylinder engine 
bore 3.45 in., stroke of 3.45 in. and 
a displacement of 161.8 cu in. It 
develops 105 net hp at 5000 rpm. 
A Borg Warner automatic trans- 
mission can be supplied as optional 


It is powered 
with a 


equipment. 
Aston Martin 

four passenger sports car powered 

which 


introduced a new 


by six-cylinder engine de- 
velops 263 gross hp at 5500 rpm. 
It has a bore of 3.62 in. and a stroke 
of 3.62 in. and a piston displace- 
ment of 223 cu in. 

The Austin A40 
body design by Pinin Farina also 
com- 


with a novel 


was on display. Its chassis 
ponents are similar to those of the 
smaller A35 Austin. 


A new Porsche convertible coupe 
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ohe valve gear 


introduced at the show. This 
car replaces the former speedster 
Porsche. 

Fiat-Abarth 750 
sports coupe was among the Italian 


was 


model 


A new model 


Chrysler Sales Veep Predicts 
8 Million Car Year Ahead 


Sales of 5.5 million passenger cars 
in the coming year will be just a pre- 
lude to the big years 
Nichols, 


automotive 


ahead, says 


gyron J Chrysler Corp. 


sales 


vice-president 


Factors such as population growth 


will build 8 million car years in the 
Nichols. A 


a year will 


mid-sixties, according to 
gain of 3.5 million persons 
add 20 million to the nation’s popula- 
million 


tion by 1965 and another 35 


by 1975 
About 80 per 
he adds, 
where private transport is a must. 
Nichols 
its dealer 


cent of this growth, 
will be in the suburban areas 
building 


says Chrysler is 


organization so that each 


dealer will have greater immediate 
sales opportunities and room to grow 


in the Sixties. 


GM Laboratories Open 
New Florida Test Field 
GM’s Laboratories have 
opened a 10-acre test field in 
South Dade County, Fla., to test both 
interior and exterior items which are 


Research 
new 


subject to weathering. 


1958 


Porsche Carrara 96.5 cu-in. four cylinder ohe engine which 


develops 105 hp 


cars at the show. Its engine de- 
velops 67 hp at 7000 rpm. A Cadil- 
Pinin 
largest 


lac with a special body by 
Parina was probably the 
vehicle displayed. © 


The new test field, operated by Re- 


search Laboratories chemistry de- 
partment, handles an average of 2000 
samples a month from most of GM’s 
operating divisions and subsidiaries 
in this country and abroad. The field 
replaces a 30 year-old site near 
which started as a 
field but 


other test 


Miami paint ex- 


posure expanded to cover 


many items. 


AMP Forms Engineering Div., 
Hires University Scientists 
Metals 


automobile 


Products Co., 


manufac- 


American 
Detroit 


turer, 


parts 
formed a new Engineering 
Div. Two scientists from the 
University of Michigan will constitute 
the nucleus of the staff. 

AMP president Andrew M. Mras 
said the new division will concentrate 


production of 


oclence 


on development and 


new materials “to accelerate progress 
in nuclear power, outer space vehicles 
and missiles.” 

Dr. Harold A 


both 


Ohlgren and Dr. John 
En- 


have 


Michigan’s 
Institute, 
division, which is 
Mattaei, Jr. 


G. Lewis, from 


gineering Research 
joined the 


by Fred C. 


headed 





Demand for Economy 
affects 
Engine Trends 


By 


Joseph Geschelin 


SEVERE recession in car buy- 
ing together with other fac- 
tors combined to change the 
engine picture materially for the 
1959 model year. Most noticeable is 
the fact that 


engines were increased in displace- 


although many 


ment, no one attempted to reach 
for still higher horsepower. In fact, 
the Chrysler 300E engine is the 
only one at the very top rating and 


it is held to 380-bhp 


More Sixes 

Bowing to an unquestioned de- 
mand for better economy in lower 
priced cars, the industry has re- 
vived the six-cylinder engine. Only 
a few lush years ago the Six ap- 
peared to be out of the picture in 
passenger cars and it was assumed 
that production would be main- 
tained primarily to take care of 
commercial vehicles and fleet - op- 
erations. Look at the picture today. 
Sixes are offered by Ford, Chevro- 
let, Plymouth, AMC, Studebaker- 
Packard, and Dodge. What is more 
significant, however, is that Sixes 
are being made available on Edsel 
cars as well. 

Price resistance, economy, and 
perhaps a stemming of the tide of 
the battle of the horsepowers has 
wrought some other important 
changes. Significantly, only a few 
manufacturers are offering the 
special three, two-barrel carburetor 
package. Last year many were in 
the act. Moreover, Chrysler 300E, 
DeSoto Adventurer and Dodge Su- 


D-500 appear to be the only 
offering the two, four-barrel 
‘tor package 


Fewer 
Four-Barrel Carburetors 


Coincidentally, there are moré 
V-8’s with two-barrel carburetors 
And some of the manufacturers of- 
fer a strictly economy engine with 
a two-barrel carburetor, calibrated 
for economy of operation, coupled 
with much lower compression r: 
tio 

different 
engines, and so has Oldsmobile. In 
both instances, the aim is to pro- 
vide better fuel economy in the 
lower priced lines. Chevrolet has 
However, 


Buick now has two 


its Six and two V-8’s. 
they offer four different induction 
options for each of the V-8’s thus 
providing a large family to choose 
from. Pontiac has just one engine 
but it is offered with a two-barrel; 
a four-barrel; three- 
barrel carburetor versions to pro- 


and_ two, 


vide a wide range of outputs. 


Fuel Injection 

What has become of fuel injec- 
tion? A lot can be said pro and con. 
The fact remains that Chevrolet is 
the only one to stay with it this 
year. It is offered in two versions, 
one of these being in combination 
with a special racing camshaft, 
strictly for road racing fans. Un- 
questionably price resistance had 
as much to do with the change as 


any other reason. 


Optimum 

Engine Characteristics 

As in the past, this study is con- 
fined to V-8 engines and only to 
those mddels that are available with 
a four-barrel carburetor. The chief 
reason for this choice on our part 
the optimum char- 
engine. 


is to present 
acteristics of any given 
With the reduction in options for 
1959 the current tabulation covers 
only 29 engines. 

There is another interesting ob- 
servation that can be made. Despite 
the increase in displacement of 
many engines, the present dictates 
of economy have restricted the de- 
velopment of maximum bhp/cu in 
Examination of the values in the 
tabulation will show that the ratio 
of bhp/cu in. has declined mod- 
comparison with pre 
In fact, the only high 
Chev- 


rolet engine, with fuel injection and 


erately by 
vious years 


value is for the 283-cu in. 


racing camshaft. Its ratio of 1.024 


stands quite alone. The nearest 
high value is for the 389-cu in 
Pontiac V-8 with two three-barrel 


arburetors and this is 0.964. 


Top Tabulated Engines 


If we rate the top tabulated en- 
gines according to the ratio of 
bhp/cu in., they run as follows, in 
descending order: Chevrolet, Chrys- 
ler 300E, DeSoto Adventurer, Chev- 
rolet (3 two-barrel carburetors), 
Dodge Super D-500, and Pontiac. 

We mentioned maximum horse- 
power output earlier. In this cate- 
gory, the Chrysler 300E is at the 
top with 380 hp. The next range is 
350-hp and in this category we 
have—Chrysler Imperial and New 
Yorker, DeSoto Adventurer, Lin- 
coln and Continental, and the op- 
tional Thunderbird engine. 

Just below this is the 345-hp 
range, including—Pontiac (3 two- 
barrel carburetor), Cadillac Eldo- 
rado, Dodge Super D-500, and 
Mercury. Stock DeSoto, Chrysler 
Saratoga, and Buick come next with 
325-hp, while the stock Pontiac is 
rated 330-hp. 

Compression Ratios 

Up to last year engine designers 
were pushing compression ratio as 
high as possible consistent with 
commercial octane ratings of pre- 
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mium fuels. Last year, according 
to informed people, maximum oc- 
tane ratings at the pump varied so 
much over the USA that car own- 
ers of many makes found it difficult 
to satisfy engine requirements. As 
a result, compression ratios this 
year were marked down moderately 
not only on engines in the Ford 
famiiy but in all Chrysler divisions, 
and by Oldsmobile. The tabulation 
shows that the Chrysler family, 
Thunderbird, Mercury, and Lincoln 
at a compression ratio of 
Ford and Edsel are at 9.6 


all are 


Nevertheless, ratio 
of some makes has been upped. This 


is true of Cadillac, Pontiac, Buick, 


compression 


and Chevrolet with fuel injection. 
The Chevrolet engine with the three 
two-barrel carburetor now has a 
compression ratio of 11 to 1, high- 
est of any stock motor car engine 
in 1959 

Bore ‘stroke ratio remains over- 
square in keeping with the general 
philosophy of the short stroke prin- 


( iple. 


Increased Torque 

The ratio of torque/cu in. has in- 
creased slightly. The actual values 
of torque have gone up substantial- 
ly in many cases but the ratio has 
not increased in the same propor- 
tion due to a general increase in 
displacements 


COMPARATIVE DATA 
1959 OHV V-8 Passenger Car Engines 


Displace- Ratio 

BHP ment BHP 

max cu im cuir 

CHEVROLET 290 283 1.024 
CHRYSLER* 

300E 380 413 0.920 
DE SOTO* 

Adventurer 350 383 0.914 
CHEVROLET! 315 348 0.905 
DODGE‘ 

Super 

D-500 345 383 0.900 
PONTIAC! 345 389 0.887 
CADILLAC! 

Eldorado 345 390 0.884 
CHEVROLET? 250 283 0.883 
CHEVROLET 300 348 0. 862 
RAMBLER 

Rebe! 215 250 0.860 
FORD 300 352 0.852 
PONTIAC 330 389 0.848 
DE SOTO 

Fire Flite 325 383 0.848 
CHRYSLER 

Saratoga 325 383 0.848 
CHRYSLER 

Imperial 

New Yorker 350 413 0.847 
DODGE 305 361 0.845 
PLYMOUTH 305 361 0.845 
MERCURY 322 383 0.840 
EDSEL 303 361 0.839 
DODGE 

D-500 320 383 0.835 
CADILLAC 325 390 0.833 
AMBASSADOR 270 327 0.826 
PLYMOUTHS 

Fury 260 318 0.817 
THUNDERBIRD 350 430 0.814 
LINCOLN 

CONTINENTAL 350 430 0.814 
BUICK 325 401 0.810 
MERCURY 345 430 0.802 
OLDSMOBILE 315 394 0.800 
STUDEBAKERS® 195 259 0.753 


Com- Bore Ratio 
Torque pression Stroke Torque 
Ib ft Ratio Ratio cu in 
290 10.5 1.29 1.624 
450 10 111 1.089 
425 10 1.07 1.109 
356 11.0 1.26 1.023 
420 10 1.26 1.097 
425 10.5 1.08 1.092 
435 10.5 1.03 1.116 
305 10.5 1.29 1.077 
350 11 1.26 1.006 
260 7 1.07 1.040 
380 9.6 1.14 1.079 
420 10.5 1.08 1.079 
425 10 1.26 1.109 
425 10 1.26 1.109 
470 10 1.11 1.138 
400 10.1 1.21 1.108 
395 10 1.21 1.094 
420 10 1.30 1.096 
390 9.6 1.15 1.080 
420 10 1.26 1 
430 10.5 1.03 1.102 
360 9.7 1.23 1.100 
345 9 1.18 1.085 
490 10 1.16 1.139 
490 10 1.16 1.139 
445 10.5 1.15 1.109 
480 10 1.16 1.116 
435 9.75 1.11 1.104 
265 8.3 1.10 1.023 


NOTES: '! Three, two-barre! (six-barre!) carburetor package. 
2 Fuel injection system. 
3 Fuel injection with special camshaft package. 
4 Two, four-barre! carburetor package 
5 Four-barre! carburetor package. 
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At the present moment engine 
design remains quite conventional 
The radical hemispherical chamber 
design, coupled with twin rocker 
arm shafts, has gone by the board 
in the search for simplicity and 
lower costs. All combustion cham- 
bers feature 
wedge-shaped configuration. 
are larger consistent with the in- 
in displacement and are 


some version of a 


Bores 


crease 
much larger than that of the gen- 
eral run of truck engines in past 
years. 

There is a_ definite 
weight reduction through improved 
design. Perhaps the most impor- 
tant trend is in the direction of 
mainte- 


trend to 


simplification to reduce 
nance cost, and to make parts such 
as spark plugs and electrical com- 


ponents more readily accessible. 


Economical 
Exhaust Systems 
The pressure of economy has also 
affected the exhaust system. There 
is no rush in 1959 to feature dual 
except on the 
rated engines. 


exhaust systems, 
larger and higher 
Single exhaust not only is cheaper 
in first cost but it relieves the own- 
er of a lot of expense when replace- 
ment must be made. It will be re- 
called that some years back when 
dual exhaust systems became popu- 
lar, they were deemed important 
because of a positive gain in engine 
output. In fact, it offered an easy 
way of increasing horsepower with- 
out changing engine details. 

Now we are told that continuing 
progress in engine refinement has 
reduced the margin of improvement 
that can be effected by a dual ex- 
haust system. Hence, it is no longer 
as important. Moreover, it is felt 
that the single exhaust system is 
longer lived, in the main, because it 
operates at a higher temperature 
and has less condensation. So we 
are right back to where we were a 


few years ago. 


Future Trends 
It seems appropriate in complet- 
ing this report to touch on some 
future trends in engine design. 
Certainly we all are conscious of 
the progress being made in the de- 
velopment of the gas turbine and 
the free piston engine. Moreover, 
(Turn to page 128, please) 












EXECUTIVE EARNINGS 


in the 
iithat Waeont te AUTOMOTIVE 
INDUSTRIES 


N 1957, the automotive indus- well in 1957. On the average, top chief executives received greater 
tries were doing fairly well. It management’s total compensation income in 1957 than they did in 
was the fourth best year in including salary, bonus, and de- 1956, while 30 per cent received 
history in terms of passenger-car ferred compensation — increased the same compensation, and only 
production 6.1 million versus 7.9 slightly over the previous year. 27 per cent were paid less. 
million in 1955) and only slightly That is, 43 per cent of industry’s The average compensation in- 
below 1956 in the total number of 
ears and trucks registered (9200 
fewer units when final results 
were tallied. 
A more encouraging note was 


sounded for automotive parts man- TABLE | 


eens See eee eon oe SALES, PROFITS, AND CHIEF EXECUTIVE 
number of vehicles on the road : . 

(61.2 million), a good measure of COMPENSATION 

potential market size. This fact 1957 vs. 1956 

should be a welcome sign to the 


parts manufacturers since it indi- ee 
cates that the highly profitable Industries Used to ' 

: Compute 18-Industry Industry 
market for replacement parts is Trend Line Profits 
continuing to expand. 

Aircraft manufacturing 10.7% 24. 
what effects have these and othe ete pene 4 ( 1.6) $ 
cross currents had on executive cr ves 
compensation in the automotive in- Department stores 
dustries? And how do these com- Electrical equipment 
pensation levels in the nation’s cor- Food and beverages 
nerstone industries compare with Heavy machinery 
earnings paid to executives in Light machinery 
Nonferrous metals 
Paper and paperboard 
, Petroleum and natural gas 
low in this year’s report on what iti 
the aut motiv indu oe ir wens Putts 

e é ymotive s Ss are pay- 
ing their key executives. Retail chains 
Steel and iron 
COMPENSATION OF anon 


Top executives in American in- 
dustry, as a whole, continued to do 


But what concerns us here is 
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Tris year's special analysis on executive compen- 
sation trends in the automotive vehicle and parts 
manufacturing industries was made by Richard W. 
Taylor of McKinsey & Co. His findings are based 
on reports submitted to the S.E.C. by 10 vehicle 
manufacturers and 41 parts manufacturers. These 
reports are part of an annual survey of 23 indus- 
tries encompassing 642 corporations reported on 
by McKinsey & Company, Inc., in the September- 
October Harvard Business Review 








TABLE |! 


Vehicle Average of 
Manufacturing 23 Industries 
Second highest paid executive 80% 71% 
Third highest paid executive 67 59 
Fourth highest paid executive 67 54 
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crease of the chief executives las 
year was 1.0 per cent, which rep 
resents a leveling off from the 5.1 
per cent and 6.3 per cent increases 
chalked up in the two previous 
vears. 

In the automotive industries, the 
total compensation of chief execu- 
tive officers in vehicle manufactur- 
ing companies increased a resound- 
ng 100 per cent, while automotive 
parts companies paid their chief 
executives 1.2 per cent less 

For the individual top men in 
these industries, however, the pic- 
ture was quite different. In the 
vehicle manufacturing companies, 
10 per cent of the chief executives 
received increases; an equal per- 
centage received decreases; and 
the remaining 20 per cent re- 
mained unchanged. In the parts 
manufacturing companies, a 
greater percentage of the top men 
fared better in 1957—despite the 
over-all decrease in the group’s 
compensation. Of these men, 46 
per cent earned more than they did 
in 1956; 21 per cent earned less; 
and 33 per cent remained n- 
changed. 

The objective of the annual Mc- 
Kinsey survey is to measure year- 
to-year changes in top-manage- 
ment compensation as related to 
company size and industry charac- 
teristics. “Company size” for this 
purpose is based on annual sales, 
total assets, and profits. Because 





vehicle and parts manufacturer 
compete in industry climates that 
differ somewhat, we have analyzed 
their compensation levels sepa- 


rately 


(a) Vehicle Manufacturers 
Total net sales of the automotive 
ehicle manufacturers in 1951 in- 
creased 10.9 per cent over 1956. 
Only three of the 10 companies in 
the survey lost ground. Net prof- 
ts rose even more, increasing 12.4 
per cent, despite the fact that four 
companies reported net losses and 
four others showed profit decreas« 
thus two companies accounted for 
the upswing in profits 

These substantial increases in 
oth sales and profits were re- 
flected in the additional 10.0 per 
cent compensation paid to chief ex- 
ecutives of vehicle manufacturers 
This correlation of sales and profit 


results with top-management com 
pensation levels is typical of th 
immediate responsiveness of this 
industry to profit gains. (The ve 
hicle manufacturing companies 
pay large bonuses in high-profit 
vears And the degree of correla- 
tion is reinforced by a similar re- 
sponsiveness to profit decreases. 
For example in every case where 
executive earnings were decreased, 
profit-and-loss statements had red 
ink. 

The mathematically fitted rela- 

Turn to page 95, please 





rota omrimsation 
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Annual Meeting of the 


American Society of Body Engineers 


LTHOUGH it is no longer neces- 
sary to prove that intimate 
cooperation among stylists, 

engineers, development, and manu- 
facturing departments is essential, 
all of these relationships were em- 
phasized by various speakers at 
the annual meeting of the Ameri- 
can Society of Body Engineers, held 
in Detroit in October. Noteworthy 
too, was that basic materials—di- 
rectly and indirectly 
pletely dominated the 
program. 

Progress in the relatively young 
art of producing reinforced fiber 


almost com- 
technical 


glass molded parts was reported 
by Robert S. Morrison, president, 
Molded Fiber Glass Body Co. He 
referred to the Corvette body which 
marked the first successful produc- 
tion use of glass-reinforced plasti 
noted that since the introduction 
of the Corvette his company has 
developed new materials and new 
finishing methods capable of re- 
ducing the cost of automotive 
painted exterior parts between 15 
and 20 per cent. 

Among the automotive applica- 
tions of plastics up to now Morri- 
son listed the following: Thunder- 
bird removable hardtop; instru- 
ment panel for the Studebaker 
Hawk; instrument panel for the 
Studebaker., Packard (now out of 
production “. simulated wood trim 
rails for Ford and Mercury station 
wagons; fenders for the forward 
control Willys Jeep; a large hard- 
top for a Willys Jeep; engine covers 
and housings for C-O-E’s; fender 
skirts and fins for certain cars; 
fenders and grilles for limited pro- 
duction trucks. 

As an example of the utility of 
the molded fiber glass process, :it 
was noted that when the Chevrolet 
Cameo Carrier pick-up was first 
introduced, the rear quarter panels 
were made of reinforced fiber glass 


By Joseph Geschelin 


intil the market justified the natu 
ral switch to steel panels with their 
high tooling cost. It may be noted 
incidentally that the new 
duty GMC tractors announced Octo- 
ber 22 feature molded fiber glass 
fenders in combination with the all 
aluminum cab. 

Speaking of futures, Morrison 
drew attention to the versatility 
of plastic instrument panels for 
limited-production high priced cars 
Such panels could be made with any 
degree of intricacy in a one-piece 
a relatively low invest 
Moreover, it 
make 


section at 
tooling. 
economical to 


ment for 
would be 
changes in panel design more fre- 
quently. A 
even on mass produced cars, is the 


universal application, 


use of plastic for rocker panels and 
fender skirts where corrosion takes 
its toll. 

Finally, the speaker pointed to 
the possibilities of utilizing rein- 
forced plastic parts in the structure 
of small cars of the future. Cer- 
tainly in testing the market there 
would be greater economy in mak- 
ing many parts such as the under- 
body, hoods, deck, lids, body panels, 
ete., of plastic until the market 
justifies a switch to steel. 

In a similar vein E. P. White, 
Aluminum Co. of America, en- 
visioned the adoption of aluminum 
bumpers for motor cars to replace 
the chromium-plated steel bumpers 
now in use. In the first place, with 
the styling of today front bumpers 
weigh from 50 to 150 Ib, while 
rear bumpers account for 40 to 50 
lb. In aluminum  bumper-grille 
combinations, there is a possible 
weight saving of 50 per cent or 
more. 


heavy 


Moreover, the versatility of alu 
minum and its associated fabrica- 
tion techniques makes it possible to 
employ combinations of extrusions, 
forgings, and formed sheet to- 
gether with a variety of textures 
that can harmonize or highlight 
any color treatment the stylists 
may visualize. 

Besides the other ways of mak- 
ng bumpers, aluminum 
and parts have been made in both 


bumpers 


permanent mold and die cast forms. 
Recent developments in aluminum 
casting alloys have produced excel 
lent elongation characteristics and 
premium strength. 

However, one of the most im- 
portant advantages of aluminum 
bumpers is in the superior physical 
properties for doing the job of a 
bumper. Because of lower modulus 
of elasticity, the aluminum bumper 
will absorb nearly three times as 
much energy as does steel. Even 
ompared with modified high ten- 
sile bumper steel, aluminum will 
absorb 65 per cent more energy 
Such bumpers will maintain eye 
appeal longer since, according 
White, they will resist low speed 
impacts and local denting by stones 


to 


For the advanced designs con 
templated in the next two years, 
aluminum bumpers can be tailored 
so as to combine many new insert 
materials such as colored rubber, 
molded nylon, or plastics. Chrome- 
plated inserts can be employed to 
offer sharp with an 
etched or color-anodized aluminum 


contrasts 


surface. 

We have noted in the past the 
pioneer work done by Ford Motor 
Co. in the development of plastic 
prototype study models. How this 
activity has grown in the interim 
was decribed by Arthur M. Tom- 
chuck, Ford stamping process de- 
partment. Currently about 90 per 

(Turn to page 122, please 
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News of the 
MACHINERY INDUSTRIES 


By Charles A. Weinert 


Several interesting machine-tool 


developments were re- 
vealed and described at the 10th 
\nnual Machine Tool Conference 
of the American Institute of Elec- 
They included a 
numerically-con- 


product 


Engineers. 
new multi-use 
trolled machine tool, a d-c water- 
cooled spindle motor, and a semi- 
conductor rectifier. 

Held this year in Hartford, 
Conn., on October 13-15, the meet- 
attendance of about 

users of 


trical 


ing had an 
700. Both builders and 
machine tool equipment were well 
represented. Executives and engi- 
neers came to the conference from 
companies producing machine 
tools, automobiles, aircraft, auto- 
motive components, electrical con- 
com- 


trol systems, and electrical 





AIEE Holds Machine Tool Conference 


ponents, among numerous others 

The three-day meeting program 
had 14 technical paper 
tions. Additional features 
prised a panel discussion on de- 
signing machine tools for 
drives, a series of six five-minute 


presenta- 
com- 


serv< 


talks on new electric products fo1 
machine tools, and visitations t 
three local plants. 

Subjects of the technical papers, 
in addition to those mentioned 
above, were: Operating experience 
control, static 


relays, 


numerical 
versus 


with 
switching 
applications, and 
transistors in machine tool control 
Systems, magnetic 


gaging 
tubes versus 


Power supply 
control reliability, and missile com- 
manufacture 
other subjects on the agenda. 


ponent were among 


Numerically-Controlled Multi-Use Machine 


The unveiling of an entirely new 
concept in a numerically-controlled 
machine tool took place at the 
meeting. It was heralded as bridg- 
ing the gap between toolroom 
methods and automated transfer 
lines. The self-contained machine 
can automatically mill, drill, bore 
and tap, and in addition can per- 
form some profiling, such as cir- 
cular arcs and slopes. 

The make-up and economics of 
the Milwaukee-Matic, as it is called, 
were outlined in a _ presentation 
by W. E. Brainard, Kearney & 
Trecker Corp. Its most novel fea- 
ture is a circular automatic tool 
changer, or magazine, which can 
hold 30 different tools. Operating 
in conjunction with the changer is 
a transfer arm which rotates be- 
tween the spindle of the machine 
and the changer. On the initial 


half-turn of the arm, the old tool 
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is withdrawn from the spindle and 
a new tool removed from the 
changer. The arm then rotates an- 
other half-turn, inserting the new 
tool in the spindle and at the same 
time placing the old tool in the 
changer. Then the transfer arm 
pivots out of the way of machine 
operation. 

The particular machine described 
will handle a workpiece which 
could be contained within an 18-in. 
cube. Its rotary table automatically 
indexes to present the workpiece 
surfaces to the spindle which 
moves longitudinally and vertically, 
as well as to depth. Tools are 
changed in 8% sec. Feed rates are 
from 1 to 99 ipm, tape-selected in 
increments of 1 ipm. Spindle speeds 
are from 100 to 4000 rpm, tape- 
selected in increments of 10 rpm. 

General Electric Co. developed 
the control system for the machine. 


Many New Developments 
in Controls, Relays, Drives, 
Etc., Discussed at the 10th 
Annual Machine Tool Con- 
ference of the American 
Institute of Electrical En- 


gineers 


It controls feed and traverse rates 
in three axes, spindle rpm, tool 
selection and change, table index- 
ing, coolant, etc. Tape preparation 
is of simplified form, being done 
on a conventional typewriter and 
in a manner similar to that used 
for single-spindle screw machines. 
At the machine the tape is read 
by a mechanical-type Commercial 
Controls tape reader. A_ small 
analog computer does the interpo- 
lation where required for are and 
slope generation. 


Watercooled 
Spindle Motor 

A new design of d-c watercooled 
shell-type spindle motor, having an 
infinite speed range from 50 to 
6000 rpm, was described by A. P. 
Bowman, Allis-Chalmers Mfg. Co. 
The motor, together with its con- 
troller, was developed in coordina- 
tion with Ekstrom, Carlson & Co. 
for a new line of contour milling 
machines. Prime objective was to 
provide a machine which could 
process titanium at 50 rpm, steels 
at 200 rpm, and aluminum at 6000 
rpm—or, in other handle 
with one machine the varying 
speed requirements of the different 


words, 


materials. 

The prototype motor has a rating 
of 0.33/10/10 hp at 50/1500/6000 
rpm. In order to added 
torque at lower speeds, a 16 to 1 
backgear is used with the motor, 
being placed into operation at 
speeds of 240 rpm and below. 

Outer frame of the motor serves 
both as the supporting structure 
and outside shell of the cooling- 
water jacket. The water jacket is 
either cast aluminum or iron, and 
contains a helical groove through 

(Turn to page 68, please) 
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Steering Gear 


Housing 


Machined 
in One Cycle 


HE malleable iron gear hous- 
ing for the 1959 power steer- 
ing gear manufactured by 
Saginaw Steering Gear Div., GMC, 
is machined completely in one cycle 
in the huge Greenlee transfer ma- 
chine illustrated here. The basic 
Greenlee machine was _ installed 
some time ago for the machining 


66 


Long perspective 
of the big Green- 
lee transfer ma- 
chine, running 
some 219 ft in 
length. The con- 
veyor at the right 
is the return for 
pallets. 





Close-up of stations near the end of the Greenlee line. 


of the gear housing used in the 
Although the new 
rede- 


1958 product. 

gear has been completely 
signed, substantially the 

transfer machine is being employed. 
To accommodate the changes in 
product design, however, the ma- 
chine has been rebuilt and con- 
verted to handle the new housing 


Same 


primarily by the replacement of a 
number of heads, several slides, and 
the introduction of a number of 
entirely new units. 
The facility with 
enormous transfer machine has 
been altered to handle a radical 
change in products speaks well for 
the flexibility of modern equipment. 


which this 
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The 


been 


point is that the change has 
effec ted at a cost 
resents only a fraction of the 
cost of the 

It is of interest th 


that rep 
nitial 
installatior 

Green 


lee machine handles a; 


a ton of housings in t 
one time 

An exterior view 
as well as 
tions at 
cate t! 
tolei 
Reca i 
SeIhv 
fli tne 
among 
erations example 
noted in the longitudina 
tion that the end face mus 
with the thread PD 
total 
the 
cavity must be flat within 0.0005 in 
with the 
within 


square withir 


0.003 in indicator reading 


Similarly end face within the 


and square axis of the 


cavity diameters 0.002 in. 
total indicator reading. 

Turning to the transverse cross- 
is noteworthy that the 
two principal pilot diameters must 
total 
indicator reading, and square with 


section, it 
be concentric within 0.003 in. 


the side cover mounting face with- 
in 0.003 in. total indicator reading 
at any point. 

These the 


specified tolerances on dimensions 


requirements plus 
spell out the compelling reason for 
the adoption of a transfer machine 
Vove mber ] . 


AUTOMOTIVE INDUSTRIES, 


Drawings of the 
1959 gear hous- 
ing, showing prin- 
cipel cross - sec- 
tions, fully dimen- 
sioned to indicate 
the character of 
dimensional toler- 
ances. 





Here each individual 


let type 
securely clamped in a mas- 


fixture and remains in the 


fixture for the entire cycle 
Before the adoption of the Greenlee 
machine housings were routed over 
number of individual 


a large ma- 


chines, requiring a shift from one 
The 
housing 


fixture to another require- 


ments of the new 
the 
that 
are no longer adequate 
The 
illustrated 


one 


are so 


exacting from standpoint of 


quality control older methods 


Greenlee transfer machine 


here has 30 work sta- 
idle 
Inspection stations. 
has 11 


which probes come in automatically 


tions, station, three auto- 


matic In addi- 
tion, the machine points at 
to search for broken drills ahead of 
It has 44 heads and 
runs 219 ft in length. There 
140 operations performed along the 
tools of 


cent ef 


tapping heads. 


are 


line, employing some 124 
kinds. At 80 per 


various 


1958 


ficiency the machine will produce 
at the rate of 240 pieces per hour 
This machine features 91 motors, 


> 


providing a total of 633 hp. Some 
impression of the complexity of the 
accessory equipment may be gained 
from the following statistics: 54.6 
miles of wiring harness; 316 limit 
and 524 
The 
hydraulic circuit, in turn, contains 
a total of 6200 ft of tubing. 

A brief summary of major opera- 


switches ; 239 pushbuttons; 


contactors, relays, and timers. 


tions, by types, is as follows: 12 
drilling; 


bore 


boring; 44 
face; 14 
chamfer; six recessing; two recess 
and 14 


milling; 20 


four bore and and 


and chamfer; 30 chamfer; 
tapping. 
To handle the 


new 


special require- 


ments of the housing, it 
found 


Saginaw-designed transfer machine 


was 


necessary to add a small 


on a line parallel to the big unit. 
Turn to 120, 


please 


page 





- « » « « Trends in the 


Equipment Sales 
Increase 


Construction equipment manu- 
facturers seem satisfied that their 
business has definitely begun the 
climb out of the doldrums in which 
they found themselves during the 
latter half of 1957 and beginning 
of this year. Most of them report 
that sales began to pick up sub- 
during June and July, 
and are continuing to increase as 
of now. Some manufacturers sug- 
gest that the dollar volume of busi- 
ness during the third or fourth 
quarters of this year may reach 
an all-time high. * 


stantially 


Progress 

in Highway Construction 
Speaking before SAE’s Farm, 

Construction, and Industrial Ma- 

chinery meeting in Milwaukee in 

September, Boyd S. Oberlink, Al 


lis-Chalmers Mfg. Co., and presi- 
dent of Construction Industry 
Manufacturers Assn., told’ the 
group that the states collectively 
were a few percentage points ahead 
of schedule on the Interstate High- 
way System, but that some state 
highway departments, responsible 
for planning, engineering, right- 
of-way acquisition, contract award- 
ing, construction supervision, etc., 
were lagging. About 6000 miles of 
the proposed 41,000-mile system 
were considered to be complete and 
up to standard when the program 
started; 1952 miles additional had 
been completed as of the end of 
July of this year, and 3159 miles of 
road were then under construction 
Thus about 5000 miles of the 35,- 
000 miles of Interstate Highways 
to be brought up to minimum 
standards were completed or under 
construction. In addition to this 
construction, contracts have been 


awarded for 4868 miles, and an- 


News of the 


MACHINERY INDUSTRIES 


(Continued from page 65 


Which the water flows. The inner 
shell of the jacket is the magnetic 
yoke of the mctor. 


New Rectifier 

The silicon controlled rectifier, 
described as a semi-conductor thy- 
ratron, was introduced by W. D. 
Cockrell, General Electric Co, as a 
promising new device for the con- 
trol of electric power. First built 
less than a year ago, it is only now 
emerging from the laboratory to 
the company’s pilot production line. 
The device at present is made in 
two sizes, a nominal 16-amp rating 
and a 50-amp rating. Larger sizes 
are in prospect. 

In the opinion of Mr. Cockrell, 
the silicon controlled rectifier with 
its inherent advantages will com- 


plement and, to some extent, re- 
place thyratrons and_ ignitrons. 
Among its advantages are small 
size, long life, and low internal 
losses. Since it has no heated cath- 
ode, it requires no standby power, 
and is instantly available with no 
heat-up time required. It may be 
mounted in any position, inasmuch 
as it contains neither mercury nor 
gas. 


Experience with 
Magnetic Controls 
Well-kept records of 
shooting, using IBM tabulating 
equipment, are paying off for at 
least one user. L. S. Thomas of 
Pontiac Motor Div., General Mo- 
tors Corp., explained the system 
being used by his company to pin- 


trouble- 


CONSTRUCTION 
EQUIPMENT 
INDUSTRY 


other 1898 miles have been pro 
grammed. 

In the ABC System, construction 
has been completed on 44,786 miles 
of road since the beginning of the 
program, and work was underway) 
on 23,150 miles as of end of July. 

Gross highway construction, in- 
cluding all Federal, Federal aid, 
state, and local construction, and 
with estimates of future construc- 
tion through 1962, shows a 70 per 
cent increase from 1955 through 
1962. If adequate funds are avail- 
able, there should be another 10 
years of very high level activity in 
the highway construction field. ® 


point which types of electrical 
failures are the most recurrent, so 
that a concerted effort can be made 
to reduce them. 

Based on his experience, he sug- 
gested that more attention be 
given to design details of limit 
switches. Also that they should be 
better-protected against harmful 
operating conditions. 

Solenoids and solenoid-con- 
trolled valves were next on the 
trouble list. The speaker had no 
ideas for correction aside from 
providing proper interlocking and 
protection against unfavorable op- 
erating conditions, but expressed 
the opinion that there was room 
for improvement. 


Numerical-Control 
Operating Experience 
W. D. Beeby of Boeing Airplane 
Co., Wichita Div., gave some of 
the results of a full year of experi- 
with three GE-controlled 
(Turn to page 132, please) 
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Schwitzer Variable Speed Fan Drive 
features new Torrington Bearing for 
economy, stability, lifetime lubrication 


The original design of the Schwitzer Fan Drive, used in passenger automo- 
biles to reduce fan horsepower and noise, called for two ball bearings. By 
replacing these with one Torrington Drawn Cup Roller Bearing, Schwitzer 
engineers have simplified the design and reduced costs 

This unique bearing firmly supports the drive housing and fan so they 
run true despite possible couple loads due to gyroscopic action. Ample 
lubricant reserve capacity permits pre-lubrication for the life of the fan drive. 

Many new opportunities for economy, design simplification and operating 
improvements are opened up to engineers and designers by the new Torring- 
ton Drawn Cup Roller Bearing. Services of Torrington’s engineering staft 
are offered to help you with product development work. The Torrington 
Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER 





rollers end-guided at pitch line (A) 


shoft-riding retainer (B) designed 


to permit lubricant circulation 


high capacity in small cross 


section (C 

long pregreased life 
efficient at high speeds 
mounted by press fit 
simple housing design 


low unit cost 


BALL + NEEDLE ROLLERS + THRUST 
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WHY ROCHESTER-GM CARBURETORS ARE 
AMERICA’S NUMB 











This carburetor plays no “dirty trieks” 
pray ; 


on performance or economy! 


There’s not a speck of trouble in a Rochester-GM Carburetor. One 
reason is the thorough washing float bowls, throttle bodies and air 
horns get before assembly. Special Centri-Spray circular index 
washers penetrate every hole to remove every particle of dirt. 
Rochester-G M Carburetors emerge spick and span, ready to deliver 
sparkling, trouble-free performance. This is just part of the extra 
care ... the extra quality you get in a Rochester-GM Carburetor. 
And it’s another big reason why Rochester-GM Carburetors are 
America's number one original equipment carburetor. Rochester 
Products Division of General Motors, Rochester, New York. 


America’s 

number one 
Original equipment 
carburetors 


. Bie —~ese)? is 
; Wh Sat 


ah. ® 
GENERAL MOTORS 
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THERE’S A COPY 
FOR EVERY 
TOOL ENGINEER 
iN AMERICA 


MAIL THE 
COUPON 
FOR YOUR 


AUTOMOTIVE 


Mltp 


AL OMInun 
TOOLing Plare 
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, Phe story of Pioneer 921-1 
WF Direct Chilled Aluminum 
Pooling Plate is too big. 
too new, too full of 
interesting data, figures 
and illustrated applications 
to be told on this single page. 
Pool and design engineers may 
have the entire story by 
mailing the « oupon below for 
a copy ol the new 921-T 
brochure. Just tell us who 
and where you are, and we will 
send you the book by return mail 


without cost o1 obligation. 


PIONEER 


ALUMINUM INC. 
Subsidiary of MORRIS P. KIRK & SON, INC 
Pacific Coast Unit of NATIONAL LEAD CO 
5251 WEST IMPERIAL HIGHWAY ORegon 8-7621 
Los Angeles 45, California 


Py Fa Ay 
LGA SY 
r A 5 ay 
mse ae 


SNIP, TEAR OR CHOP OUT THIS COUPON AND MAIL { 


Al 11-8 I 


PIONEER ALUMINUM INC. i 
LOS ANGELES 45, CALIFORNIA! 


5251 WEST IMPERIAL HIGHWAY 
Send me the full story of Pioneer 921-T DC by return mail 
NAME __ 
FIRM 

ADDRESS 


DEPT 


ee ee ee ee ce ee ee ee ee ee ee ee ee 
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FASTENING SPECIALTIES BY Notional 


Get more dependable holding 


power for better product assembly with these 
National SPECIALTY FASTENERS! 


; 


Uti 


ty 
—_ 


Lok-Thred® Bolts, Studs, Screws—Seal 
and lock against involuntary loosening... 
Lok-Thred re-forms the metal of the receiving 
thread under high compressive stresses into 
intimate contact with itself, eliminating all 
voids. Yet, it’s fully re-usable. Requires no 
selective fits. Can be used with ordinary tools. 
Available in all sizes of bolts, studs, screws. .. 
No. 6 or larger. 


Spin-Lock® Fasteners—Give you strength 
at low cost, with self-locking, ratchet-tooth 
action . . . Spin-Lock machine and tapping 
screws have angled teeth to permit fast, easy 
tightening. They require about 20% greater 
torque to loosen. Available in pan, truss, flat 
and hex heads; slotted or Phillips recessed 
heads; No. 4 to %«” diameters, lengths from 
twice diameter and up. 


Thread Cutting Screws—For joining metals 
or plastics without tapping . .. Use wherever 
it is desirable to remove rather than displace 
thread material. Four types: 1, 23, 25, and F 
cover most applications. Phillips or slotted 
heads, all styles, all sizes. Also type A and B 
tapping screws for fastening light sheet steel or 
light gauges of other metals. 


Lock Nuts—Three types, to meet every 
requirement ... 1. Huglock, for locking with- 
out seating and under adverse conditions. 
2. Marsden, free-running until seated . . . for 
minimum-cost locking. 3. Drake, a two-piece 
design for use under severe stresses, shock, 
vibration. All types are all-metal, fully re-usable 
without loss of positive locking action. 





Welding Fasteners and Weldnuts—Provide 
trouble-free assembly of fabricated metal 
parts... Use National welding fasteners when 
primary fasteners must be cleanly welded into 
exact position. National’s complete line of 
projection welding screws and nuts is available 
In stock sizes, for optimum welds in materials 
.030 to 14” thick. We will develop special 
designs for you. 


Flex-Head®™ Locking Screws—Self-locking, 
highly resistant to fatigue, shock, impact... 
Tight locking results from flexing of the head 
and axial spring tension produced when fully 
torqued against a rigid seat. Flex-Head screws 
are identical in dimension, and interchangeable 
with standard machine screws. Made of 1022 
steel and heat-treated for top strength. 


Tuff-Tite® Cushioned Fasteners—Seal 
openings, eliminate vibration noises, ab- 
sorb shock... Pre-assembled neoprene wash- 
ers also prevent finish marring! Available as 
tapping screws, thread cutting screws, machine 
screws, roofing bolts, stove bolts, or wood 
screws; with Phillips or slotted heads; pan, 
round, truss or hex head styles. 


Place® Bolts—Self-locking...resist impact, 
shock and fatigue failure by controlled 
spring action of reinforced, diaphragm 
head... Place bolts resist involuntary loosening 
when rigidly seated. Typical uses: connecting 
rod bolts, main bearing cap screws, flywheel 
bolts. Available in high carbon or alloy steel, 
in a wide range of sizes. 


ww 


secndoocceetrrt 


NOONAN 


e 


Save yourself time and trouble in searching for the right fastener. Make National your one source for 
standards, specialties and special designs. Our standard line includes all types and sizes . . . nuts, cap 
and set screws, machine bolts, carriage, step and elevator bolts, plow bolts; Phillips recessed head, or 
slotted, Sems, machine screws, wood screws; stove bolts, pipe plugs, cotter pins and rivets. 

National can supply any nonstandard fastener, or design and produce specials for you. Write for 
National’s Special Products booklet, or for information on the fastening specialty that interests you. 


THE NATIONAL SCREW & MFG. CO. © CLEVELAND 4, OHIO 


Pacific Coast: National Screw & Mfg. Co. of Cal. © 3423 South Garfield Ave., Los Angeles 22, Cal. 


racers fos cna 
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NEW 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Vapor LP-Gas System 

Pictured is the Ensign Model VW 
two-stage vapor phase LP-gas regula- 
tor designed for small tractors and 


other small engine applications where 


ruree QS 


vapor is feasible. The regulator use 
LP-gas vapor off the top of the fue 
tank. 

Including both stages of pressur: 
regulation, the first stage regulator 
reduces pressure from that encoun- 
tered in the fuel tank down to ap- 
proximately 4 psi. The final 
regulator reduces pressure to slightly 


stage 


below atmospheric to assure complete 
lock-off of fuel when the engine is 
stopped. The unit may be mounted in 
any upright position. Ensign Carbure- 
tor Co 


Circle 31 om postcard for more data 


Ultra-Small Micro Switch 


An ultra-small quick - disconnect 
switch rated at 10 amp, 125 or 250 
vac; % amp, 125 vdc; % amp, 250 vde 
can be attached in seconds, speeding 
up production line assembly. The con- 
tact arrangement is single-pole double 
throw and the switch may be wired 
normally open or closed. A variety of 
roller and lever type auxiliary actua 
tors may be easily attached for appli 
cations where the operating direction 
is not in-line with the plunger motion. 
Minneapolis-Honeywell Regulator Co. 


Cirele 32 on postcard for more data 


Anodic Coating 


A clear anodic coating for mag- 
nesium alloys that can be applied in 
less than one minute has been devel- 


PRODUCTS 


AUTOMOTIVE -AVIATION 





ped by the Dow Chemical ( It 


ised under a lacquer or varnish fo 
maximum corrosion protection. Th: 
anodic treatment can be applied to all 
forms of magnesium, such as sheet 
extrusions, die-castings, sand cas 
and forgings. 


Circle 33 on postcard for more data 


Piston Type Pumps 


A line of constant pressure, va 


able displacement, piston type |} 
draulic pumps has been designed fi 
ise in high-temperature applicatior 
aircraft and missile hydrauli 
light control Systems 
The pump design features increased 
eliability at high operating speeds, 
insensitivity to type of fluid used, 
high-temperature bearings, all-metal 
ic O-rings and seals, and a minimun 
Available with 


f rotating parts. 


either single or dual pumping e! 


ments, the pumps are designed to 1 
at temperatures up to 7500 rpm and 
are for use with fluid temperatures 
up to 550 F and ambient temperatures 
up to 600 F. 7esco Products D 
Borg-Warner Corp. 


Circle 34 on p wstcard for more data 


Disk Brakes 

This disk brake has been designed 
to dissipate heat generated when stop- 
ping or slowing a vehicle through the 
use of a liquid coolant. It has a disk 
with two fricton surfaces that turns 
the wheel. When the brakes are ap- 
plied, two liquid cooled pressure disks 
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are moved into contact with the tur 
ing friction disk to stop or slow 
vehicle. The liquid coolant in the pres- 
sure disks is circulated by a pump, 
through the brake to the radiator coo! 


the 


ing system where the heat, generated 
while stopping or slowing, is diss 

pated. The brake, itself, remains suf 
ficiently cool to stop the vehicle 

Wagner Electric Corp. 


Circle 35 on postcard for more data 


Gear Case Oil Gages 

A series of screw-mounted gear cas: 
oil gages has been introduced by Gits 
Bros. Mfg. Co. Designed for aircraft 
applications, the gages permit an in- 
stant check of the oil level within 
transmissions or gear case. The stand 
ard line comes in five sizes, with sight 
diameters from % to 2 in. 

The sight is backed with a cadmium 
plated reflector which reflects the oil 
level and the mounting flange is fitted 
with an oil-tight gasket. 


Circle 36 on postcard for more data 





Sealed Beams 


The 6412 is a new, ruggedized, 
Vision-Aid sealed beam headlamp fo: 
heavy duty truck and bus 


equipment and the 6006 and 6012 reg 


use on 


ilar 6 and 12 v versions are for im- 
proved passenger car use. 

Designed to be interchangeable 
vith any 7-in. sealed beam headlamp, 
the Vision-Aids are intended to make 

sting two-beam systems as efficient 

the low beam as the four lamp 
headlighting systems. The lamps pro- 
ect a concentrated “spotlight” beam 
pattern down the right side of the 
road eliminating the “blind spot” or 
cancelling out effect of opposing head- 
lights. Tung-Sol Electric Inc. 


Circle 37 on postcard for more data 


Contour Cushion Seat 


A contour cushion seat designed for 
trucks, buses, road machinery and 
other heavy duty mobile equipment 
has been announced by the Milsco 
Mfg. Co. The seat is built on a sturdy 
steel base and is heavily padded with 
four inches of foam rubber at the 


back 


Circle 38 on postcard for more data 


Spark Plug Socket 


Known as the Plug-Mate, this mag- 


netic spark plug socket has been 
designed for easy removal! and instal- 
lation of spark plugs. The deep-well, 
thin walled 13/16 in. socket has a 
built-in magnet to secure the plug by 
the shell. This permits the insulator 
to be free of metallic contact with the 


socket and thus lessen the chance of 
breaking during installation. Cham- 
pion Spark Plug Co. 


Circle 39 on postcard for more data 


Hatchway Limit Switch 


ype HDH hatchway limit switches 
are designed for industrial, marine 
and naval use. They embody one o1 
two cam-operated, spring-closed slow 
acting switching elements. Switching 
elements are easily adapted for one 


or two normally closed circuits, one 
or two normally open circuits, or one 
normally open and one 
closed circuit. 

The switch is rated up to 600 v 
a maximum continuous current of 
Travel limits are 45 
degrees in either direction. Westing 


normally 


amp, ac or de. 


house Electric Corp. 


Circle 40 on postcard for more data 


Powder Metal Bearing 


Comprised chiefly of iron powders 
a new powder metal bearing can he 
used on a wide range of products 
where corrosion is not a problem and 
mechanical strength requirements are 
within toleyable limits. A high oil con 
tent—nearly 20 per cent by volume 
asures the bearing a sufficient supply 
of oil to make it self-lubricating for 
the lifetime of many end products 
Amplex Div., Chrysler Corp. 


Circle 41 on posteard for more data 


Mobile Test Set 


The Consolidated electronic test 
set is composed of a group of 
high-quality basic instruments. 
Known as the DataTape Type 23-203 
Test Set, the unit is designed to carry 
out fast, accurate adjustments and 
measurements on CEC’s 5-752 Mag- 
netic-Tape Recorder/Reproducer. 
Such operations as frequency re- 
sponse measurements of record and 
amplifiers, 


reproduce measurement 


and adjustment of magnetic-head 
record and bias current and amplife: 
input/output calibration of 
FM record amplifiers, etc., are han- 
dled. Consolidated 
Corp. 


levels, 
Electrodynamics 


Circle 42 on pestcard for more data 


Check Valves 


Check designed for rug 


ged operation in hydraulic systems 


valves, 


to 5000 psi have been announced 
Denison Engineering Div., Ameri 
an Brake Shoe Co. 


oth the subplate and sandwich types 


They come in 


Principal function of the valves in 
hydraulic systems is to block oil flow 
in one direction yet allow free flow 
f oil in the reverse direction. 


Circle 43 on postcard for more data 


Cleaning Solvents 


Cleaning of large electric mo- 
tors may be accomplished by on-site 
ise of nonflammable, non-explosive, 
and virtually non-toxic “Freon” sol 
vents. “Freon” solvents will not at 
tack insulating materials and var 
nishes used on motor windings. They 
permit in-place cleaning rather than 
requiring the dismantling of the 
motor for repair shop cleaning. EF. / 
DuPont DeNemours & Co. 


Cirele 44 on postcard for more data 


Axial Blower Unit 


A series of tubeaxial blower units 
has been designed for cooling elec- 
tronic panels in computers, radio, mili- 
tary electronic equipment, etc. The 
basic blower unit is 6 in. in overall 
diameter, 4 in. long, weighs 16 oz, and 
can deliver from 50 to 160 cfm. Varia- 
tions in unit size and air output can 
be made, and the motor may be either 
ac or de. Torrington Mfg. Co. 


Circle 45 on postcard for more data 
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New Developments in 


Production Equipment 


High-Velocity, High-Energy Machine Tool 


This metalworking machine tool, 
developed by Convair Div. of Gen- 
eral Dynamics Corp., was displayed 
for the first time at the 40th Na- 
tional Metal Exposition in Cleve- 
land, Ohio. Named Dynapak, the 
machine may be used for high 
energy-rate forging, 
sheet metal forming, compacting of 
ceramics and powdered metals, as 


extrusion, 


well as for shearing and blanking. 
Heavy dynamic reaction plate held 
by three tie bars at right in Fig. 1 


positions the die against which the 


piston at left reacts with tremen- 
dous velocity and pressure. The 
control console in the background 


has one dial by means of which the 


Dynapak is cycled for firing and 


reset. Small and compact for its 


strength, the machine may be bench 
mounted or secured to a concrete 
factory floor by just four bolts. 
Figure 2 shows the principle of 
pneumatics on which the machine 
is based. The chamber at left is for 
high pressure gas. Relatively low 
gas pressure in chamber at right 
forces the piston against the ori- 
fice plate, and a seal in the piston 
plate isolates all of the piston sur- 
face from the high-pressure gas ex- 
cept the small area surrounded by 
the seal 
sure acting on the small area and 


As long as the high pres- 


the low pressure acting on the large 
area are in balance, the machine is 
described as “set for firing.” Ap- 
plication of a slight additional pres- 
sure to the high pressure chamber 


FIG. 1 


Convair's Dynapak 
high - energy ma- 
chine tool for ex- 
trusion, forging, 
sheet metal form- 
ing, compacting of 
ceramics and pow- 
dered metals, 
shearing and blank- 
ing 


FIG. 2 


Sketch showing the 
principle of pneu- 
matics on which 
the machine is 
based 


at the left starts the piston moving, 
disengaging the seal around the 
small hole in the orifice plate and 
permitting the high pressure gas 
to push against the entire face of 
the piston. This greatly overbal- 
ances the low pressure in the cham- 
her at the right, moving the piston 
at velocities of as much as 2500 fps 
Speed is dependent upon the size 
of the cylinder and the pressure 
employed in the two chambers 
Dynapak machines can 
energy levels of as much as 1,500, 
000 ft-lb. 


develop 


Following are two additional 
descriptions, in brief, of products 
that were on display for the first 
time. AUTOMOTIVE INDUSTRIES fea- 
tured, in the October 15th issue, 
many other new products and de- 
velopments exhibited at the show 


Metal Parts Conditioning 


Another device displayed for the 
first time was the Vibra-Washer. 
This machine was designed to auto- 
matically clean or process ferrous 
or non-ferrous machined parts, 
stampings and small castings at 
high production capacities. The 
vibrating assembly, mounted on the 
work carrier, provides gentle yet 
thorough agitation of parts and 
turbulent action 
“swim” along 


solution. The 
causes the parts to 
forcing the solution 
blind 


the carrier, 
into every opening—even 


drilling. 


As parts reach the end of the 
work carrier, they are received by 
the flight conveyor and automatical- 
ly removed from the machine for 
packing or further processing. 


The machine will handle up to 
10,000 lb of parts per hour, depend- 
ing upon the setting of the varia- 
ble-speed assembly. Parts may be 
handled ranging in size up to six 
inches. 


(Turn to page 138, please) 
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Lindberg nitrogen generator packaged unit completely piped and wired 


Packaged Generator Unit For Nitrogen Atmospheres 


§ ipa nitrogen generator packaged 

unit completely piped and wired 
for the production of nitrogen atmos- 
pheres by combusting a mixture of 
air and natural gas is automatic, 
once started. 

The atmosphere produced is CO.- 
free, dry combusted gas which may 
be varied from rich to lean ratios of 
the air-gas mixture of the exothermic 


generator. The generator can also be 
operated on the oxidizing side to 
eliminate all combustibles, if desired. 

The atmosphere produced can he 
used for any application 
high nitrogen, CO.-free, dry atmos 
phere is required, such as heat treat- 
ing and melting fields of the metals 


where a 


industry. Lindberg Engineering Co 


Circle 60 on postcard for more data 





Air Valve Adapter 
K NOWN as the “P” adapter, an air 
valve development which extends 
the time delay of standard sequence 


Ross “P’ adapter extends time delay 


76 


heads is available from Ross operat- 
ing Valve Co. 

The new pilot section expands the 
scope of timing by air by making 
available accurate time delays of up 
to one minute. It is designed to work 
in combination with the Ross Gray- 
model TD head and any body in the 
Skyline series. 

Individual pressure can go directly 
to each of the three working compo- 
nents or pressure can be supplied in 
any combination of hookups. A modi- 
fication available makes it possible to 
supply pilot air from the valve body, 
through the adapter to the head. 


Circle 61 on postcard for more data 


Narrow Aisle Truck 


| neamnager for narrow aisle prob- 

lems, the “Transveyor,” a swing 
reach truck, projects the forks for- 
ward to reach out for the load and 


swing in unison, right or left of cen 
ter up to 30 degrees. The truck is 


=—<+rEO4Cr 


(2 Peewee: dee 


‘Transveyor,” swing reach handling truck 


available in 2000, 3000 and 4000 lb 
capacities. Automatic Transportation 
Co. 


Circle 62 on postcard for more data 


Expanding Wheel 

HIS expanding wheel for circular 

abrasive belts is self-balancing and 
maintains a flat edge, so that it can 
be used for such work as polishing, 
tool grinding and rough deburring. 
The wheel has a floating action which 
frees it from edge distortion due to 
centrifugal force, and allows it to 
achieve dynamic balance in operation. 
Ohio Rubber Co. 

Circle 63 on postcard for more data 


Ohio expanding wheel for circular abra- 
sive belts is selt-balancing. 
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Miniature Circuit Breaker 


HE Model 45-700-P miniature cir- 

cuit breaker is designed to elimi- 
nate accidental circuit interruptions. 
The unique trip-free mechanism pre- 
vents breaker reset while overload 
conditions prevail. Depression of the 
reset button will not interrupt the 
circuit once the breaker is closed. The 
device provides protection for such 
applications as appliances, tools, mo- 
tors, electronic equipment and other 
electrical devices. E-T-A Products Co. 
of America, 


Circle 64 on postcard for more data 


Automatic TV Camera 
Mo 63A is a completely self-con- 
tained automatic television cam- 
era for industrial applications. It ac- 
commodates a light range of 120 to 1, 
with 50 per cent change in video out- 
put level. This is equivalent to auto- 
matic adjustment of lens stops from 
f/1.5 to f/16. 
In addition, it automatically self- 
adjusts beam, target and electrical 
focus circuits to optimum values. The 


Dage se/t-contained television camera 


unit weighs 10 lb and measures 6% 
in. high by 5% in. wide by 11 3/16 in. 
long. Dage Television Div.., 
Products, Inc. 


Circle 65 on postcard for more data 


Thom pson 


Correcting Attachment 


At correcting attachment ap- 
plicable to Cincinnati Filmatic 
Centertype Grinders up to 48 in. 
length can be applied to the com- 
pany’s 4 to 14 in. plain grinders and 
on all sizes of their universal grind- 
ers. It is employed primarily to ob- 
tain exact alignment of the swivel 
table, thereby eliminating uncertain 
“cut and dry” methods when grinding 
the work to precise accuracy of 
straightness. Grinding Machine Div., 
The Cincinnati Milling Machine Co. 


Circle 66 on postcard for more data 


General Purpose Heavy Duty Press Type Spot Welder 


Federal Machine and 
Welder general pur- 
pose heavy duty press 
type spot welder. /t 
has universal orms and 
a closed water cooling 
system. Foot switch 
storts the weld se- 
quence which is aufo- 
matic. 


a general purpose heavy duty 


press type spot welder, introduced 
by the Federal Machine and Welder 
Co., embodies a special frictionless ai 
head and slide unit. It has an 8 in. 
diameter, 3 in. 
throat depth, 100 kva 


stroke operating cyl- 
inder, 18 in. 


welding transformer with 8 steps of 
heat regulator plus series-parallel 
connection. The transformer and heat 
regulator are an integral unit. Con- 


trols are built into the one-piece 


} 


welded steel frame and upper arm. 


Circle 67 on postcard for more data 





Automatic Transfer Unit Chamfers Rear Axle Tie Rods 


Pictured is a Rofto- 
Motic Transfer Ma 
chine designed for 
chamfering both sides 
of both ends of rear 
axle fie rod. How 
ever, the machine is 
edaptable to a wide 
range of operations 
First stotion is a prob 
ing station provided 
to insure holes being 
drilled through before 
reaching the first 
chomfering station 
The second and third 
stations are chamfer 
ing stations perform- 
ing their operations 
on opposite ends of 
the workpiece. The mo- 
chine, weighing 6600 
lb, will produce 666 
parts per hour. (Davis 
& Thompson Co.) 
Circle 68 on postcard 
for more data 
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cre -pLant EQUIPMENT 


F. J. Stokes Mode! 703 six ounce automatic injection molding machine 


Six Ounce Automatic Injection Molding Machine 


T 11s Stokes machine, Model 703, in 


le SIX ounce range, can be used 
for producing larger parts, such as 
autumobile 


taillights and_= similar 


pieces. The unit features vertical 
clai iping with horizontal combing. All 
the ‘moplastic materials can be han 
dled and the machine gives good 
formance with nylon. 


The injection plunger can 


tracted instantaneously, even before 
the gates are fully set up. This re 
duces plunger dwell time to a few 
seconds, and results in shorter ove1 
all cycle and 
cavity, thus larger total productior 
rates. Cycle time of the Model 703 is 
sight seconds from mold opening to 


the start of fill. F. J. Stokes Corp. 


Circle 69 on postcard for more data 


greater output per 





Feed Rate Override 


M*s AL feed rate override that 


permits the operator of numeri- 
cally controlled machine tools to vary 
cutter feed rate from that pro 
grammed on the control tape is avail 
able as a standard feature of the 
Bendix numerical control systems 
This feature eliminates the neces 
sity of remaking machine control 
tapes to provide reduced too] loading 
in critical areas where variables such 
as cutter quality, material hardness, 
vibration from fixture or tool or in- 


78 


correct feed rate programming can 
not be taken into account. Feed rate 
override may be used at any time 
during the machining cycle. without 
affecting the accuracy of the finished 
Industrial Controls Section, 
Aviation Corp. 


par t. 
Bendia 


Circle 70 on postcard for more data 


Electrostatic Hand Gun 


R ANSBURG 
has 


designed an 


Electro-Coating Corp. 


electrostatic 


hand spray gun. The gun consists of 
a No. 2 Process atomizing bell in- 
corporated into a lightweight unit 
designed for manual operation. A 
special voltage pack is connected with 
a flexible cable to the gun, creating 
an electrostatic field between the 
atomizing bell and the article to be 
coated. The article must be electri- 
cally grounded. Coating material is 


supplied to the atomizer by either 


Ransburg electrostatic hand spray gun 


pump unit or pressure tank. Rota 
tion of the bell feeds the liquid to its 
outer edge and atomization occurs 
inder the influence of the electro 
static field, 


electrically charged particles 


producing a spray of 


Circle 71 on postcard for more data 


Hot Stamping Head 


a= STAMPING head has been de- 
signed and is being offered by 
the Acromark Co. to extend the capac 
ity of the Model 250H Acroleaf Press 
This head provides an _ increased 
stamping area of up to 12 in. in 
length by 2% in. in width. A scrap 
roll leaf rewind is provided to keep 
the work area clear and to eliminate 
down time taken up to chop used foil 


Circle 72 on postcard for more data 


Acromark hot stamping for the Model 
250H Acroleaf Press 
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Gearshift Drives 


| Fgess gearshift drives, designed for 
many types of industrial appli- 
cations, are now available in a num 
ber of types and gear ratios for vei 
tical mountings (shaft up). 
Used 
belts and sheaves to step or reduce the 
to 


chines or perform machine operations 


with geared devices or V- 


rpm output required drive ma 


vertically mounted Lima drives are 


used on drilling, tapping and othe 


metal working equipment, on mate 
rials handling equipment, and on var 
ious types of specialized equipment 
T he Electric Motor Co., Ine. 


postcard for more data 


Lima 


Circle 73 on 


Overspeed Control 


‘| HIS overspeed control is 
for standard 


monitoring 


aesipene d 
gasoline 


under test without 


engines requiring 
engine alteration. When a limit point 
is reached the control either shuts 


down the engine or sounds an alarm 


of either six or eight cylin 


Engines 







Assembly overspeed contro! 


ders may be monitored, with igniti 
of six or twelve volts. 


Ine. 


postcard for 


system 
bly Products, 
data 


Circle 74 on more 


Portable Automatic Feed 
(er size, self-contained drive, 

and simple installation are fea 
tured in the new Feedall high-speed 
parts feeder. The automatic machine, 


named Model 2200-C, feeds sliding 
parts % to 1 in. in diameter, from 
% to 3 in. long, rolling parts *% to 


3 in. in diameter, and % to 1 in. in 


thickness. It has a 6 cu-ft hopper and 
6 in. belt width, combining flexibility 
for different part sizes and adequate 
capacity for volume production. Over 
all is 94 


on the floor 


} ') by 456 in 
Ine 


in. hich 
Freeda 


postcard for more 


s1ze 








Cirele 7" on ata 
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AUTOMe 






Norton No. 31 Crank- 
O-Lap crankshaft /ap- 
ping machine. Machine 
actions occur through 
the use of a few hy- 
draulic mechanisms, all 
of which are on the 
outside of the machine 
where they offer in- 
stant accessibility. Tim- 
ing-belt drive provides 
a smooth positive 
work rotation which 
benefits lapping 








Crankshaft Lapping Machine Produces Fine Finishes 


lapping machine 


7 HIS crankshaft 
fine surface 


produces finishes by 

neans strips 

The No. 31 Crank-O-Lap machine 
designed for low-cost production of 

fine surfaces on external diameters of 

crankshafts. It laps 

ly ir 


of coated abrasive 


automotive type 


pins and bearings simultaneous 





an 
readings 


Improving tne 





as & wo 


ee ae a 


for 


haft service life. 


hafts, the machine is 


t 


finish 


arts Vorton Co 


Circle 76 on postcard 


automatic cycle to 
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improvement of crank 
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This large oven furnace 
eliminates production 
problems by perform- 
ing many different 
heat treat cycles ond 
accommodating a va- 
riety of part sizes fo 
be heat treated. Op- 
erating range of the 
furnace is 600 to 2000 
F. Large weldments 
forgings, castings and 
shafts 63 in. long 
handled in an upright 
position are easily 
processed in this unit 
which heat treats 7500 
lb work loads. (Sur- 
face Combustion 
Corp.) 





on postcard 
more data 


Circle 
for 

















Large Heat Treat Furnace Adds Process Flexibility 





































cad PLant EQUIPMENT 


Double Eccentric Press Has Capacity Of 200 Tons 


High-speed, uninter- 
rupted production is 
made possible with 
this double eccentric 
press having a capac- 
ity of 200 tons. Op- 
erating at a speed of 
50 to 150 spm, the 
press has a bed area 
of 36 by 54 in., a 4- 
in. stroke of slide with 
a 2-in. adjustment 
The distance from bed 
to slide with stroke 
down and adjustment 
up is 20 in. It has 
single-end drive and is 
equipped with a drum 
type friction clutch 
electrically controlled 
and spring - loaded 
brake. All gears and 
drive mechanisms ore 
completely enclosed 
and an auxiliary air 
brake is included on 
the flywhee/ fo insure 
a quick stop (The 
Cleveland Punch & 
Sheor Works Co.) 
Circle 73 on rosteard 
for more data 





Niagara 9 and 10-inch diameter plate bending rolls stress instant control 


Plate Bending Rolls With Instant, Fingertip Control 


| eaten controls afford ease of 

operation to the 9-.and 10-in. di 
ameter plate bending rolls introduced 
by Niagara Machine & Tool Works. 


80 


Designed to turn out commercially 

true cylinders, these machines handle 

metal plate up to % in. thick. 
Complete, instant control over for 


ward and reverse rotation of rolls 
is obtained by a squirrel cage brake 
type motor, momentary contact push- 
buttons and oversize magnetic con- 
tactors. Rolls deliver full torque the 
instant buttons are pressed. A power 
ful brake stops the rolls instantly on 
button, 
drifting, and control for 
Other pushbuttons control 
the raising and lowering of the power 
adjusted rear roll for quick, easy 


release of either prevents 
provides 


inching. 


positioning to the desired cylinder 
diameter. 


Circle 79 on postcard for more data 


Dry Hydrogen Furnace 


a giant dry hydrogen furnace 
permits vertical brazing of assem- 
blies up to 10 ft long and up to 6 ft 


in diameter. The instrument con- 


Wall Colmonoy dry hydrogen furnace 


trolled unit is available for controlled 
atmosphere brazing, heat treating 
and annealing. It can be used with 
pure dry hydrogen, argon, carbon di- 
oxide, nitrogen or exothermic atmos- 
pheres. Usable working height is 120 
in. and the furnace can accept parts 
up to 72 in. in diameter. Maximum 
operating temperature is 2250 F; con- 
trol of temperature over the entire 
10 ft height is accurate within plus 
or minus 25 F. Wall Colmonoy Corp. 


Circle 80 on postcard for more data 


Electric Lift Truck 


5 ore Yale & Towne Mfg. Co. has de- 
signed a 5000 lb capacity lift truck 
to be added to its 3000 and 4000 lb 
models in the K51W line of electric 
lift trucks. The truck is capable of 
operation in aisles less than 10 ft in 
width. Lifting speeds are 45 to 50 
fpm unloaded and 25 to 30 fpm under 
load. Unloaded travel speed is 6 to 
6% mph, loaded is 5% to 6 mph. 


Circle 81 on postcard for more data 
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By David A. Partridge 


Nuclear Bomb Testing 
Finished 

Now that the United States has 
put into effect a tentative suspen- 
sion of nuclear explosions, work at 
the atomic testing site is being 
shifted to two new products 
“Pluto.” These deal 
with the development of nuclear- 


“Rover” and 


power propulsion for rockets and 
ram-jet aircraft 3omb__ testing 
ended on October 30th as a pre- 
liminary to the opening of the In- 
ternational Conference at Geneva, 
Switzerland, on nuclear disarma- 
ment. 


Meteorological 
Sounding Rocket 

ARCAS, the low-price meteoro- 
logical sounding 
nounced at the initial National Con- 
ference on High Atmosphere con- 
ducted at Texas Western College 
by the El] Paso branch of the Amer- 
ican Meteorological Society in con- 
junction with the New Mexico-West 
Texas section of the American 
Rocket Society. 

ARCAS is a solid propellant ve- 
hicle being developed by Atlantic 
Corp. as a_ low-price 
study rocket 
which is expected to provide a prac- 
tical unit for use in atmospheric 


rocket was an- 


Research 


weather research 


research programs at universities 
and colleges. 

In flight, the ARCAS 
plant burns out after 26 seconds 
when the rocket has reached 40,000 
ft and a maximum speed of 3500 
fps. The rocket then coasts to peak 
altitude, which it reaches approxi- 
mately 100 seconds after launching. 

In quantity production, the price 
tag for the ARCAS is expected to 
read around $500 a round, not in- 
cluding the instrument package. As 
the unit is designed as a research 
tool, no standard instrumentation 
has been designed for it. Several 


power 
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inder de- 
will be 


combinations are now 
velopment, all of which 
mounted on a standard base plate 
for ease of installation. 


Brief Air Briefs 

Major 
gram in 
in late October by the Advanced 
Nav) 
Force are looking for a 


integrated research pro- 
solid propellants launched 
Research Projects Agency 
and All 
low-cost high-speed missile target 
In '57 free world airlines used 
55 million barrels of aviation gaso- 
line, by 1961 they will be using 
some 70 million barrels of turbo 
fuel in addition to aviation gaso- 
line—Expenditures for research, 
development and production of civil 
turbojet and turboprop transports 
by five aircraft companies amounted 
to $1.6 billion before the first air- 
craft was delivered—The United 
States airlines are expected to 
spend between now and the end of 
1962 about $4,000,000,000 for 
equipment, including power plants, 
spare parts, ground equipment and 
facilities, increased working capi- 
tal and debt retirement. About $2,- 
200,000,000 is for equipment—As 
of January, 1958, there were 67,- 
153 active aircraft registered with 
the CAA. This represents a four 
per cent rise over registrations for 
1957 which totaled 64,688 aircraft 

In 1957, reports the CAA, gen- 
eral aviation aircraft flew 10.9 mil- 
lion hours and traveled 1400 mil- 
lion miles. By comparison the air- 
lines on scheduled domestic flights 
flew 3.6 million hours and a total 
of 785 million miles. 


Backlog Of 
Aircraft Orders 

The value of backlog of orders, 
reported by manufacturers of com- 
plete aircraft, aircraft engines, and 
aircraft propellers as of June, 1958, 
amounted to $13,722 million, ac- 


1958 


cording to the Bureau of the Cen- 
sus and Civil Aeronautics Admin- 
istration, Department of Com- 
merce. This represents a four per 
cent decrease from the backlog of 
$14,324 million reported at the end 
of March, 1958, and a 16 per cent 
decrease from orders on hand at 
the end of the second quarter of 


1957. 


Shipments of 
Complete Civilian Aircraft 
Shipments of complete civilian 
aircraft, as measured by airframe 
weight, amounted to 1,106,500 lb in 
August, 1958. During that month 
171 planes valued at $30.8 million 
were shipped. Unfilled orders for 
civilian planes of 3000 lb airframe 
weight and over amounted to 693 
at the end of August, 14 per cent 
under the backlog one year ago. 


X-15 Manned Research 
Airplane Rolled Out 

The X-15 manned research air- 
plane, designed to fly “out of the 
earth’s atmosphere” was rolled out 
of the North American Aviation 
Hangar October 15. It is expected 
to fly to a height of approximately 
100 miles above the earth and at 
speeds up to 3600 mph. The plane 
will carry its own atmosphere in a 
significantly advanced pressuriza- 
tion and air conditioning system 
for the pilot and vital equipment. 


Airways Modernization Board 
Transferred To 
Federal Aviation Agency 

The President signed, November 
Ist, an Executive Order which 
transfers all functions of the Air- 
ways Modernization Board to the 
newly appointed administrator of 
the Federal Aviation Agency, Mr. 
Elwood R. Cuesada. This action is 

(Turn to page 84, please) 





The BUSINESS PULSE 


Recovery Accelerating as Production of Nondurable Goods Moves 
Toward an All-Time High. Durable Goods Industries, with a Few 
Exceptions, Show Gains. Trend of Personal Income Still Upward 


All things considered, the recov- 
ery movement seems to have gath- 
ered additional momentum this 
autumn. Although industrial pro- 
duction has not advanced as rapidly 
as in earlier months, this is not 
particularly surprising, if allow- 
ance is made for the crippling local 
work stoppages that have plagued 
the automobile industry, which is 
normally the star performer in the 
economy at this time of year. 

Actually, the showing of indus- 
trial production, other than auto- 
motive, has been highly gratifying. 
The output of minerals has regis- 
tered further substantial gains, and 
the production of nondurable goods 
has moved ahead into new all-time 
high ground. And except for the 
weakness in automobile activity, 
durable-goods industries have con- 
broadly diffused 
gains. Steel output, the prime bell- 
wether of durable-goods activity, 
has moved smartly, with 
production of ingots in October ap- 


tinued to show 


ahead 
parently some 50 per cent above 
April’s recession low, seasonally ad- 
justed. 

Running counter to the recovery 
movement was a moderate relapse 
in retail sales during September on 
This, 


like the slower rate of gain in in- 


a seasonally adjusted basis. 


dustrial production, gave rise to 
some concern lest the upturn might 
be stalling. An extension of such a 
trend would certainly be worrisome, 
but one month’s unfavorable ex- 
perience is probably not too signifi- 
cant, particularly since this is an 
area in which month-to-month 
changes have often been erratic in 


the past. 
Personal Income Rises 
The really important considera- 


tion, for the time being, is that the 
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This Survey, published for the 
readers of automotive maga- 
zines exclusively in AUTOMO- 
TIVE INDUSTRIES, has been 
prepared by the Guaranty 


Trust Company of New York 





trend of personal income, which 
provides the wherewithal for retail 
purchases, is still upward. It is 
noteworthy, moreover, that spokes- 
men for retailer groups in assessing 
the outlook for the Christmas sea- 
son have been quite optimistic. And 
the new survey of consumers’ buy- 
ing plans, financed by Newsweek 
and conducted by the National In- 
dustrial Board, indi- 


cates that consumers are in a much 


Conference 


more cheerful frame of mind than 
six months ago. 

The automobile situation has, of 
course, been a special drag on re- 
tail trade volume this autumn, but 
presumably this is only temporary. 
Dealers have clearly been inade- 
stocked, both with old 
models and with new. Such reports 


quately 


as are available on public interest 
in Detroit’s new offerings are very 
favorable, on the whole, but it is 
certain what the 
ultimate performance will be. How- 
ever, the common assumption that 
1959 models will sell better, and 
probably much better, than their 
1958 counterparts still looks very 
reasonable. 


too early to be 


Over-all retail sales, it should be 
noted, tend to be a “lagging” indi- 
In the latter part of 1954, 
for example, they were somewhat 
tardy in confirming the general re- 
covery movement. At that time, the 
really dramatic upturn came only 
with keen consumer interest in new 


cator. 


automobiles at the very end of the 


Labor-Market 


Developments 


That the 
bogged down this autumn is at- 


recovers has. not 


tested by labor-market develop- 
ments. September brought the first 
real improvement in unemployment 
since the beginning of general re- 
covery, as the jobless total for the 
month declined by some 600,000 to 
1.1 million. This was a much larger 
drop than is usual for the time of 
vear, and it negated to some extent 
earlier fears that an 
“sticky” 
would persist for some months. 

It looks as if October data, when 
available, will show further reduc- 
After that, 
there is likely to be a seasonal rise 
in unemployment until 
but a climb back to the 5-million 


unusually 


unemployment situation 


tion in the jobless total. 
February, 
predicted by 


mark (so freely 
spokesmen for organized labor 
now begins to look improbable. 
Actually, on a seasonally-adjusted 
basis there is every prospect of 
further improvement in the un- 
employment situation through the 
winter, probably at a more rapid 
pace than any rise in general busi- 
ness. Until recently, there was a 
tendency for employer to lengthen 
the work week of those already on 
payrolls rather than take on new 
However, much of the 
been 


workers. 
eliminated 
from the average work week, which 
means that there will have to be 


slack has now 


more emphasis on rehiring to ac- 
commodate 
from this point on. 


production advances 


Bank Loans Rise 
Besides the foregoing, there are 
(Turn to page 84, please) 
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What to do when the \ 
BUBBLE: BREAKS © \ = 


‘ ded bt 














Trucks, buses, trailers, tractors, off highway equip- 
ment, and private motor cars of almost every promi- 
nent make use Burton Leaf or Coil springs as original 
equipment 








iF all looks very pretty ... then POW... those 
plans that looked so good on paper turn out worse 
than worthless when they’re on the road. That’s 
why correct engineering is so important in the auto- 
When you want reliability motive industry. 
...dependability...specify For many years, Burton Spring engineers have 
made a specialty of translating engineering ideas 
Steel Springs. Come to into the sound reality of tempered steel. Steel 
Springs not only offer a time-tested way to absorb 
Burton to get them! road shocks, but they possess inherent structural 
qualities that make for stability and endurance in 
the entire vehicle. They not only soften and control 
vertical motion, but efficiently control lateral and 
longitudinal “‘play,” side sway and rocking. 


1S URTS. AUTO SPRING CORP. ' 
. . Vitel Support for the Automotive Industry .. . 


WESTERN AVENUE AT FORTY-EIGHTH STREET © CHICAGO 32, ILLINOIS 


m4 = , f ( f more data 
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More Government 
Contract Awards 


ee 
covering primarily 
aviation products, are listed in the 
Typical of the items con- 
listings are: 
trucks, air- 
trans- 


contracts awarded by vari- 
Government agencies, and 
automotive and 


following 
tained in these monthly 
passe! *r cars, motor 
tary tanks, 


craft, mil engines, 


other components, spare 
parts, plant equi This list 


f the period October 1 to October 


Lo 


missions, 
pment, etc. 


0, inclusive 


NUCLEAR PRODUCTS, ERCO, ACF IN- 
DUSTRIES, INC., Riverdale, Md 
A tor pares, related dat 
AMERICAN BOSCH 
Garden City, N. Y. 
Spare parts, fire ntrol sy 
171 
AUTOMATIC 


ARMA. 
$90- 


TRANSPORTATION CO 


DiV., YALE & TOWNE MFG. CO., 


Chicago, Ill 
Truch forh ft maintenance techni 
1 7 : s ’ 
AVCO MANUFACTURING CORP., Cin 
cinnati, » Ohio 
Spa ar is aircraft—$ ’ 
AVCO MFG CORP., CROSLEY “DIV., 
Cincinnati, Ohio 
Spare par $28.9 
AVCO MANUFACTURING CORP., LY- 
COMING DIV., Williamsport, Pa 


hie pr at Fs alr aft engines $1,088 


Senseury, Conn. 
ng, aircraft 


BARDEN CORP 
An! be 


20.000 ea 


AVIATION co., BENDIX 
South Sane. ind. 


BENDIX 
PROOUCTS DIV., 
Forged n issy—$600, 004 
BENDIX AVIATION CORP., BENDIX 
PROOVCTS olV , South Bend, Ind 
part i e t Various all 
raft $85, 82 
BENDIX AVIATION CORP., BENDIX 
WEST tag of Div ° Burbank, Calif. 
Spare part C- aircraft—$25,301 
BOEING AIRPLANE co., Seattle, Wash 
Airplane ! data—$53, 250,000 
CATERPILLAR TRACTOR CoO., Peoria, 
itl 
I e asse 1i—$41,64 
CHRYSLER MOTORS CORP., Washing 
ton, D. C 
Trucks i ea—$48,248 
CONSOLIDATED DIESEL 
CORP., Stamford, Conn. 
Sweeper, magnet oad—20 ea—$1 
316 
COVEL MANUFACTURING CO., Benton 
Harbor, Mich. 
Grinder irfac $291,500 
DOUGLAS AIRCRAFT co., INC., 
Monica, Cane 
Facilities St S ‘ $47 OO) 
DOUGLAS AIRCRAFT Co., INC., Char- 
lotte, N. C 


ELECTRIC 


Santa 


FIRE MASTER CORP., Mt Clemens, 
Mich. 

Truch fir fighting 6 en $282 575 
FORD MOTOR CO. OF CANADA, LTD., 
East Toronto, Ontario, Canada 

Automobile ll ea—$16,489 
FORD MOTOR CO. OF CANADA, OVER. 
SEAS DI!IV., East Toronto, Ontario, 
Canada 
Automobile a—$27,530 
FORD MOTOR Co., FORD DiV., 
ington, D. C. 
Automobile { : $249,199 


Wash. 


84 


CORP., 


FORD MOTOR CO., FORD DIV., Wash- 
ington, D. C. 
Trucks—32 ea—$124,006 
GENERAL ELECTRIC CO., SMALL AIR 
CRAFT ENGINE DEP’T, West Lynn, 
Mass 
T5S-GI ® engines $1,250,008 
GENERAL MILLS, INC., 
Minn. 

Ss re I t aircraft $19¢ 
GENERAL. MOTORS CORP., 
DIV., Indianapolis, ind 
T56-A-7 turbo prop engines—$1,952,040 
GENERAL MOTORS CORP., DETROIT 

DIESEL ENGINE DIV., Wayne 
Mich. 
$21 A900 
GMC, NEW DEPARTURE DiV., 
Conn 
Annular | bearing—11,449 ea—$57,6¢ 
GMC, TRUCK & COACH DIV., East Pon 
tiac, Mich 


Spare part automotive 


tansnnetie 


ALLISON 


Bristol 


$32,604 
GENERAL TIRE & RUBBER CO., Akron 
Ohio 
Nose whee sy various 
SRK 498 
B F GOODRICH CO., AVIATION 
PRODUCTS SV, = Ohio 
ding whee d br e assys, variou 
reraft—$235,643 
B F GOODRICH co., AVIATION 
Ant yptrntncicgy DIV., Akron, Ohio 
Ww $6.46 
B F GOODRICH co., AVIATION 
PRODUCTS DIV., Dayton, —, 
Wheels d brakes, aircraf $2 
GOODYEAR TIRE & RUBBER Co., 
ron, Gms 
Nowe 3 21,102 
GOODYEAR TIRE a RUBBER co., 
ron, Onto 
Spare par B-57 aircraft—$141 
HEIL co., Mitwaukee, Wis 
Tr 1 t aircraft refueler S47 
HOLLEY CARBURETOR CO., 
Mich 
Fue tre 102 « $288 067 
INTERNATIONAL HARVESTER co., 
ep th o. Cc. 
Truck ) ea—$! 312 
M. L MAXSON CORP., New York, N. Y 
Ss B-57 aircraft—$37,263 
MICROMATIC HONE CORP., Detroit, 
Mich 
Machine honing—$58,936 
MINNEAPOLIS - HONEYWELL REGU 
LATOR CO., Pct se Pa 
Nike ! il spare parts, replenis) 
ent—$10,571 
MOBILE DRILLING INC., 
Ind 
Truck ! bile drilling unit—1 ea—$1 
4] 
MOnAWK RUGSER co., Akron, Ohio 
4 $17,367 
NORTH AMERICAN AVIATION, INC., 
Los Angeles, Calif 
Spare rious aircraft—$2,056,0 
NORTHROP AIRCRAFT, INC., NORTH. 
ROP DIV., Hawthorne, Calif. 
M es pare parts handbooks—$20, - 
PRATT & WHITNEY CO., INC., West 
Hartford, Conn. 
Machine, milling, installation drawing 
$109. 6 
RAYTHEON MFG. CO., Andover, Mass 
pair art missile $497,933 
SERVOMECHANISMS, INC., Hawthorne, 
Calif. 
Spare parts 1ircraft—$92,061 
U Ss AIR CONDITIONING 
HUGHES-KEENAN DIV., 
Ohio 
Truck pare parts—4 ea—$44,329 
WEST BEND ALUMINUM CO., West 
Bend, Wis 
Motor, outboard with chest—925 ea— 
$536,319 
WESTERN ELECTRIC CO., 
York, N. Y. 
Nike pare parts & components—$645 
163 
WILLYS MOTORS INC., Toledo, Ohio 
Truc 4 ea—$50,344 


Warren, 


Indianapolis, 


CORP., 
Delaware, 


INC., New 
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(Continued from page 81) 


in accordance with the Federal 
Aviation Act of 1958 which author- 
ized the President to transfer to 
the Administrator of the Federal 
Aviaton Agency “any functions of 
the Executive Departments or 
agencies of the Government or any 
officer or organizational entity 
thereof” which are 
tablishing, operating and maintain- 
ing systems and facilities, for safe 
and efficient air navigation and air 
traffic control. 


related to es- 


1100 F Titanium Alloy 

Mallory-Sharon Metals Corp. has 
announced development of a tita- 
nium alloy capable of withstanding 
temperatures of 1100 F for long 
periods of time and temperatures 
of 1500 F for short durations. The 
new alloy, named MST 881, was 
under development for three years 
under the project name of Alloy 
X. Its final designation was deter- 
mined from the percentage of its 
alloying elements—eight per cent 
aluminum, eight per cent zirconium 
and one per cent tantalum and 
columbium combined. 

MST 881 is intended for use in 
the construction of Mach 3 jet en- 
gines, manned aircraft, and mis- 
siles and is available in bars, billets 
and forging stock. 2B 


BUSINESS PULSE 


(Continued from page 82 


other signs that the recovery move- 
ment has broadened this autumn. 
Bank loans to business outside the 
New York City financial center 
have risen considerably. Construc- 
tion activity has also been a promi- 
nent factor of strength, with fore- 
shadowing data indicating that 
vigor will persist for some time. A 
majority of the eight so-called lead- 
ing indicators still point upward. 
Freight carloadings, which reflect a 
broad range of activities in the 
have been running at im- 
pressive levels. Productivity ap- 
pears to be rising rapidly, greatly 
enhancing fourth-quarter profit 
prospects. oa 


economy, 
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Data Bulletir Write Ramsey Corporation, subsidiary of 
Thompson Products, Inc., Dept. H, St. Louis 8, Missouri 
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RAMSEY CORPORATION, .. St. Louis 8, Mo. 
Taompsonr Products, 1719: 


a subsidiary of 
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¢- « INDUSTRY STATISTICS - - 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


NUMBER OF CARS 
1958 


RETAIL CAR SALES BY PRICE GROUPS* 


Weeks Ending Year to Date 


July August 


Nov. 1 Oct. 25 1958 1957 


Rambler 
Total 


Chrysler 
De Soto 
Dodge 
Imperial 
Plymouth 


Total 


Edsel 
Ford 
Lincoln 
Mercury 


Total 


Buick 
Cadilla 
Chevrolet 
Oldsmobile 
Pontia 


Total 


PASSENGER 


American Motors 


Chrysier Corp 


Ford Motor Company 


CAR PRODUCTION 


493 6,499 


493 6,499 
1,043 
910 
051 


504 


Price Group 
Under $2,000 
$2,001 to $2,500 

2,501 to $3,500 
Over $3,500 


Total 


Price Group 
Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


Price Group 
Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


f To 
1.48 


Units % 
5.531 
49.723 
86 233 
31, 283 


23.13 


372,770 


100.00 


tal 


67.00 


8.39 


Units %& of Total 
5.168 1.52 
231.582 67.91 
76.841 22.53 
27.417 8.04 
341 008 


100.00 


Eight Month 


1958 


Units 

32.425 
896 . 345 
723,132 
275.599 


%& of To 
1.11 
64.78 


9.41 


927 501 100.00 


tal 


24.70 


1957 


Units 

21.187 
2.513.943 
1,131, 188 


322.232 


3, 988 , 550 


DOLLAR VOLUME OF SALES 
1958 


$ 


$ 


July 


Dollars 

9.887.034 
584 461 035 
247 629.565 
137 , 252.639 


1 
59.68 
25.29 
14.02 


979.230.273 100.00 


%& of Total 
1.0 


August 


Dollars 
$ 9.221.400 
541 682.045 
220 . 726.622 
121.024, 250 


60 
24 
13 


$892.654.317 100 


Eight Month 
Packard 
Studebaker 


1958 1957 


Total Studebaker-Packard Corp Doliar 

57.731. 528 
436 685 947 
306 


395 . 867 


Price Group 
Under $2,000 $ 
$2,001 to $2,500 4 
$2,501 to $3,500 2,053,401 
Over $3,500 1,222 


S of Total Dollars %& of Total 
7 $ 38,345,893 37 

5.648 962.479 
3.194.327.4156 
1.559 582.697 


10 
59 
94 


54 
30 
14 


57.10 
26.43 
15.73 


Checker Cah 


Total. Pas 


enger Lar 


Total $7,770,214,648 100.00 $10,441,218,484 100.00 


TRUCK AND BUS PRODUCTION 
6, 645 
1,113 

158 


1.677 
9923 
147 

70 70 

439 1,159 

361 7,312 


2.047 if REGISTRATIONS OF FOREIGN CARS 
First Nine Months* 


Chevrolet 

G. M. ( 
Diamond T 
Diveo 

Dodge and Fargo 
Ford 

F.W.D 15 
International 156 
Mack 279 
Studebaker 244 20 
White 426 413 
Willys 172 2.212 
Other Truck 55 5 





195. 
738 

390 

917 

157 

2. 599 

022 


Volk swager 
Renault 
English Ford 
M.G 
Metropolitan 
All Others 


Volkswoger 
Renautlt 
Enalish Ford 
Fiat 
Hillman 

All Other 


Total Truck 133 16.304 


25 
Tota 262 .82 Tota 
). 105 


Total Motor Vet 








1958 NEW REGISTRATIONS 
t ror R k & 


L. Po A 


Arranged in Descending Order According to the Nine Month 1958 Totals 


NEW PASSENGER CARS NEW TRUCKS 


Nine Nine Months 


Month 
September 
1958 
19.416 
18.116 


August September 
1958 1957 
23.709 27 . 380 
18,383 25.524 
7.437 213 
276 275 47.955 
960 173 7 36.515 
021 166 3 11, 167 


September 
1958 
86.118 


August September 
1958 1957 
106 452 123,181 
Ford 67 .995 82.682 121, 154 
Plymouth 29 33.909 49.857 
Oldsmobile 16 21,566 29.827 
Buick 16, 297 14,328 28 323 
Pontiac 13 16,445 25 823 
Rambler 1 15,630 4 351 
Mercury 10 11.972 21 635 
Dodge $ 10 .628 21 546 
Cadillac 817 11 998 
Chrysler 631 626 
De Soto 588 347 
Studebaker 047 311 
Edsel 147 744 
Lincotn 605 515 
Imperial 942 407 
Metropolitan 196 243 
Packard 187 276 
Misc. Domestic 409 2,434 
Foreign 999 980 


1958 
188, 848 
153 
86. 0S 

40 


1957 
228 . 354 
211,117 
72,446 


1958 Make 


128 
285 
761 
692 
240 
353 


1957 
1.098.773 
1, 145.985 Ford 

176 International 8.073 
697 G. M.C 5.218 
718 Dodge 2,672 
819 Willys Truck 1 

102 
872 
896 
179 
302 
536 
254 
566 
909 
312 
170 
531 
659 
739 


Chevrolet Chevrolet 


067 
678 
793 
296 
572 
033 


072 10 
041 1 
555 
461 
240 
169 


885 
913 
656 
311 
261 
140 


Mack 1 
White 

Willys Jeep 

Studebaker 

Diamond T 

Divco 

521 
840 
398 
353 
647 
386 


58 
149 
37 
28 
72 


537 19 


Brockway 70 
Kenworth 95 
Peterbilt 28 
F.W.D 26 
Misc. Domestic 85 
Foreign 2,668 1 


629 
310 
286 
661 


935 10 


Total Ali Mak 180 872 195 Total All Make 61.690 64,924 78, 156 538,110 657 . 138 
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AE 
D-J casts, finish machines, plates and assembles door 
hardware for a Mid-W:« 
parts are die cast 
Other parts : 
het ; 


Lox pinions, and pistons 
ircna . Pinay, D-J 
les and packages th it 


t 
1¢ i! 


D-J die casts, 
merchandiser. Eleven zir 
. then tapped, reamed, faced and 
ire drawn and stan ped as needed 


I 
Spring 
screws lox KS al d Ke} a 


machines, flock finishes and assembles 
damper for York Corporation. Unit 


ten die 


is a complex high 
plated assembly of including racks, 

gs D-J flocks interior parts before assembly, 
ys €ams to air-tightness under pre 


iva odined. 


cast parts 


sure. Exterion 
refu 


surfaces 


3 pages of proof Doehler-Jarvis can do 


more for you than die cast parts... 


D-J casts, profile shapes, taps and electro-statically paints 
TV set parts for Radio Corporat 


for -assemDly die casting 
duce lightweight 


Victor TV 


ion of 
s are by far the] 
bezels and 


America. Ready- 


cost Way to pro- 
retainers 


for RCA 
sets. Their dimensional stability speeds assembly. 


owest 
metal gl 


kiass 


D-J casts, machines, and assembles turntable hubs for 
well-known phonograph manufacturer. Hubs are 
trimmed, reamed and fitted with bearings. 
The bearings are then chamfered and sized. Tolerances of 0.001 
nch or less are maintained throughout 


turned, slotted, 


all these operations. 



















-- 
~ 





nail 
eh - 





Operator removes die cast zinc main channel for Lincoln Ingenious double-acting trimmer removes gate, trims 
or Continental window assembly from large 48” casting 3 

machine. Part is quenched in cooling solution then conveyed miters corner of frame. Scrap metal is collected, re-melted, 

to trimming. D-J is now researching production techniques re-refined and re-used. Minimum metal consumptior a big 


flash, finishes slots, taps 3 holes. Notice g at right 


on giant 72” machine, world’s largest advantage of die casting 


-eeD-) makes machines, plates, puts together 


4) Buffing, too, is set up for maximum economy. Part is 5) “Christmas trees’ carry channels through plating. Part 


snap-clamped to device that positions it automatically is given optimum copper, nickel, chrome thicknesses using 





for buffing wheels. When leaving fast-moving buffing lines, an automatic “plate-on-plate-off” current sequence that de- 
parts are racked and processed by conveyor through degreasing velops unusually high quality long-lasting finish desired for 
into plating without further handling. this premium car. 


j 
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— 
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—- a 






AULA 








Not everyone knows that Doehler- Jarvis 
does extensive machining, finishing and 
sub-assembly work as well as die casting. 


But it’s true. Every Doehler-Jarvis Plant (8 in the 
U. S. and Barber Die Casting in Canada) mass 
produces sub-assemblies, as well as die casting and 
finishing basic parts. And you can rest assured, 
costs undercut those that customers might achieve 
in their own plants. 
Costs are bound to be low. Doehler-Jarvis has in 
abundance versatile machining, metal forming and 
joining equipment plus finishing facilities that are 
unique. Experienced design, purchasing and pro- 
duction personnel, too. Everything needed to set up 
Ganged machines complete drilling, tapping, reaming. economical, continuous production, assembly, and 
Behind operator you can see a universal work toting 
device. Removable p:ns support work and present it to operator 
prepositioned for speediest handling. (For another view of 
device, see following picture.) 


packaging lines. 


Lincoln 


a window assembly for 


\_ Continental 


Window is glazed and finish assembled in special jig. 
Here die cast channel, glass and other parts (some made, 
some purchased by D-J) are put together and weather sealed. There are other savings, too... savings in you? 
Packaged part is shipped both to the Lincoln and Continental plant. Less tooling, for example. And you receive 
plants and to distributor warehouses. : : . : : 
a responsibly inspected, fully functional sub- 
assembly ready for immediate use. Many D-J cus- 
tomers take delivery only on sub-assemblies needed 
for basic production. Spare-part production goes 
directly to customer’s distributors. 
Makes sense, doesn’t it? Especially when you see, 
as in these three pages of pictures, how D-J handles 
typical production work. 
Maybe you could push your costs down this way, 


too. Care to talk it over? 








Doehler=Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 


In Canada: 


Barber Die Casting Co. Limited Ke 


wey Hamilton, Ontario ‘iw - 
— 
g 











Circle 140 on Inquiry Card for more data 





Count on : for this 
2-way saving in bit costs 


You get 4 HY-PRO PHILLIPS Insert Bits 


‘ 
) ( 


j f 
| | HY-PRO PHILLIPS Insert Bits cost 
j | fi only about one-fourth as much as solid 
{| (| (| N " bits, and there is no extra expense for 
NI U WY J re-sharpening. When a HY-PRO bit 
for the cost of 1 wears out, you simply replace it with 

a new bit . . . and restore full driving 


a 
A) | \ aS efficiency at negligible cost. 
conventional bit 








HY-PRO PHILLIPS Insert Bits are FORGED 


Tested and proved to . i 
High strength forged HY-PRO Bits 
outlast other bits are production tested and proved to 
2 tol have an average service life double 


that of the best comparable bits. Many 

users report even greater margins of 

extra life for HY-PRO bits, often as 
high as 4 to 1. 


Best comporable bit HY-PRO Phillips Bit 
Each bit drove the same number of screws 


Make your own tests— Compare bit life on your tough- 
est driving jobs. Figure all costs. Continental Assembly Special- 
: ‘ ee be Only CONTINENTAL 
ists will cooperate fully in conducting tests. You'll find HY-PRO 
Insert Bits and Holders your best buy for lasting bit economy. makes BOTH 


Precision control with the same Phillips master tools assures PHILLIPS SCREWS 
uniformly accurate fit of HY-PRO Phillips Bits and HOLTITE 
: d and PHILLIPS BITS 


Phillips Screw recesses. Use this proved combination for the top 
efficiency you need in assembly — especially with power and 
automatic driving equipment — to avoid downtime, rejects, and 
a MEMBER 


weak fastenings. For full information, write: Continental Screw See 
Co., 451 Mt. Pleasant St., New Bedford, Mass oe 


— poe 

a=. > 

~ . - 
ee 


HOLTITE PHILLIPS 


CONTINENTAL , WOOD + MACHINE « 
ee WOOD * MACHINE * TAPPING 


THREAD FORMING * 
SCREW COMPANY, NEW BEDFORD, MASS. SEMS * NYLOK 


HOLTITE FASTENERS o > NEAT SITS ARID HOLDERS 


HY-PRO TOOL COMPANY... DiviISiION 
RESEARCH ENG. & MFG., INC. suBSIDIARY 


Cirele 141 on Inquiry Card for more data Automotive INpustries, November 15, 1958 





9 


a, 








Uniform, dependable response to your manu- 
facturing processes and subsequent service 
for the requirements is outstanding in SUPERIOR 
Spring Steel. We build uniform behavior into 
every coil, from specified analysis of composi- 


9 & 
tion to final anneal before shipment. We’re 
strip steel specialists: you gain by it. Specify 
; SUPERIOR for your spring steel needs! 


you require 


in tabrication / 


Superior Steel 


in service / 


CARNEGIE, PENNSYLVANIA 
et! / 





THIS MUCH DIRT CAN RUIN A DIESEL ENGINE 


THIS PUROLATOR FILTER 


STOPPED THIS MUCH DIRT 


protected through the toughest operating conditions 


Diesels can't escape abrasive dirt and it 
takes about 8 ounces of it to ruin an engine 
The 18 pounds of dirt shown above were stopped by 
a Purolator heavy duty dry type air filter on a rock drill- 
ing rig in 940 hours of operation — with no servicing of 
) 


the filter required. The 6 cylinder, 2 cycle engine and 


the 750 CFM compressor used on the job were full 


1S pounds of dirt were stopped none got through 
the filter 

There's a Purolator dry type air filter designed to 
meet the specific requirements of your operation. Write 
today for full information. If you have a particularly 


tough problem, describe it... Purolator has the solution. 


Filtration For Every Known Fluid PU re O LATO ize a 


RAHWAY 


Circle 142 on Inquiry Card for more data 


PRODUCTS, INC. 


NEW JERSEY AND TORONTO. ONTARIO. CANADA 
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ENJAY BUTYL fabulous new rubber 


Helps give you a thrilling new outlook 











This profile of elegance is accented by sweeping glass . . . by dramatic new wrap- 
around windshields made possible by Enjay Butyl. This versatile rubber cushions 
and protects the glass, prevents squeaks and leaks. Because Enjay Butyl out- 
performs natural and other types of rubber — lasting longer, weathering better, 


staying flexible —it is now put to more than 100 uses in today’s new cars. 


ENJAY COMPANY, INC., 15 west 51st St., New York 19, N.Y 
Other Offices: Akron - Boston + Charlotte - Chicago « Detroit - Los Angeles - New Orleans - Tulsa 
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Save the cost of tooling up! ... Specify 
Spicer components in your new axle design 


The easiest way is to contact your Dana rep- 
resentative. He’ll be glad to match up any number 
of Spicer axle components to create ... at the 
lowest possible cost . . . just the axle you have 


The easy, economical way to design even the most 
unusual new axle is to build it around one or more 
Spicer components. ..this stock differential assembly, 
for example. 

So why not recheck your blueprints? 9 out of 
10 times you'll find Spicer can deliver just the 
differential assembly you need for your latest 
front or rear driving axle . . . at a fraction of the 7500 Ibs. 
cost of producing a new design. Be sure to write for Bulletin No. 364. It gives 
you all the dimensions you need to start designing 
with Spicer differential assemblies. 


in mind. 
Spicer also has a line of rear and front driving 
axles with load carrying capacities from 1000 to 


What’s more, samples can be obtained quickly 
for any new development program. 


DANA CORPORATION ° Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields: 

Pro RAILROAD: Transmissions, Universal Joints 
Propeller Shafts, Generator Drives, Rail Car 
Pressed Steel Parts, Traction Motor 


AUTOMOTIVE: Transmissions, Universal Joints 
peller Shafts, Axles, Powr-Lok Differentials, Torque 
Converters, Gear Boxes, Power Take Offs, Power Drives, 

Drives, Forgings, Stampings 


Spicer Take-Off Joints, Clutches, Frames, Forgings, Stamp 
4 ings . . 
. AGRICULTURE: Universal Joints, Propeller 
INDUSTRIAL VEHICLES AND EQUIPMENT: Transmis Satis aden Guanes Galen. Sean ale 


sions, Universal Joints, Propeller Shafts, Axles, Gear : ; 
4d t 

Boxes, Clutches, Forgings, Stampings Off Joints, Clutches, Forgings, Stampings 

AVIATION: Universal Joints, Propeller Shafts, Axles MARINE: Universal Joints, Propeller Shafts 

Geors, Forgings, Stompings Gear Boxes, Forgings, Stampings 


Many of these products manufactured in Canada by Hayes Steel Products Limited. Merritton, Ontario 
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Executive Earnings in the 
Automotive Industries 


Continued 


The mathematically fitted rela 
tionship between the total compen- 
officers 

1] of net sales, net prof- 


for 10 com- 


chief executive 


assets 
in Fig. 1. Unfor- 
tomotive vehicle in 
includes relatively few com- 
anies, whose sizes and complexit; 
widely that Fig. 1 is usefu 
base of reference than 
analytical tool. To fix 
ompensation measure 
f executive, 


be employed as 


(b) Parts Manufacturers 
Net sales of 


rers increased 


automotive parts 
along 
f the vehicle manufac- 
1957, 


panies boosted their total sales 6.9 


sales o 


turers. During parts com- 


per cent over the previous year. 


Slightly over half of the reporting 
11 companies registered gains. But 
despite the over-all gain in sales 
volume, net profits slipped 1.6 pe1 
cent from the 1956 level, foreshad- 
owing the price squeeze in which a 
vast number of parts manufactur- 
‘rs now find themselves. In _ re 
sponse to this loss of profits, the 
income of chief executive officers 
declined by 

Fig. 2 shows the mathematically 
fitted 
tal compensation of the parts man- 
chief 


corresponding levels of sales, prof- 


1.2 per cent. 
relationship between the to- 


ufacturers’ executives and 
its, and total assets. 
Figs. 3, 4, and 5, which follow, 


show three relating 


chief 


company sales, 


comparisons, 
executives’ compensation to 
net profits, and as- 
sets. Each of the three figures has 
two lines drawn between the dots 
with each dot representing a 
total compensa- 


The solid line is mathemati- 


chief executive's 
tion 
cally fitted to compensation of the 
chief executives; and the broken 
line is the average total compensa- 
tion of chief executives in 18 key 
indust 

From these graphs it is evident 
that chief executives in the auto- 
motive 


ries. 


parts industry received 


somewwhat higher total compensa- 


AUTOMOTIVE INDUSTRIES, 


WOOD & TYPE U 


DRIVE 
SCREWS 


BY 


from page 63 


tion than the average chief execu 


tive Fig. 3 shows this to be true 


on the basis of sales volume. Fig. 
that the 


1 shows similarly chief 


executive’s compensation in auto 


motive parts companies is signifi 


cantly higher than that in industry 
generally based on net profits 
particularly at the lower end of th 
profit scale Fig. 5 shows a com- 


" 


parison based on the magnitude of 


total assets, where again compen 


sation levels for automotive parts 


executives appear to be higher 


than the industry ave precision- 
made in 
STEEL 

to highest 


national standards 


Ze levels. 
How he 18 key 


profits, and 


industries’ 
sales, compensation 
levels in 1957 compare with those 
n 1956 is shown in Table I. 

will be noted in the table that, 


automotive parts 


industry, 
execut ympensati 
| For speedier applications 


in which fastener holding power 


profits than 


is secondary to production costs 
USA- made qual'ty - controlled 
Southern Wood or Type U Drive 
Screws will fill your requirements 


lume 


WHAT ABOUT OTHER 
EXECUTIVES? 


As in all industries, in automo- 


Four big Southern warehouses 
and a stock of over a billion 
means 


screws “right-now" 


tive companies the chief execu- 


service. Write, phone or wire 

Southern Screw Company 
Statesville, North Carolina 
for immediate handling 


tive’s compensation sets the 


tern for the compensation levels of 


pat- 
his subordinate executives. 
between the of order or inquiry 
those of his 
much 


the difference 
man’s earnings and 
nearest subordinates is 
smaller in the vehicle manufactur- 
than in the 


manufacturing industry. 


ing industry parts 


difference can be seen if 


This 
one looks at the compensation of 
third, 


ests paid executives as a percent 


WOOD & TYPE U DRIVE SCREWS 
WOOD SCREWS 

MACHINE SCREWS & NUTS 

A, B, C & F TAPPING SCREWS 
STOVE BOLTS 

CARRIAGE BOLTS 

HANGER BOLTS 

SPEAKER SCREWS 

WOOD KNOB SCREWS 


the second, and fourth high- 
age of the chief executive’s earn- 
Table II 


manufacturing 


ings As shows, vehicle 
executives get a 
their top 


than do 


higher percentage of 


men’s earnings corre- 
sponding executives in a 23-indus- 
Parts 


executives, on the other hand, fall 


try group. manufacturing "NEW YORK, CHICAGO, DALLAS, LOS ANGELES 
below the 23-industry average. 
This 


significantly 


picture has not changed 
from the 
The stability 


between the top four executives in- 


previous SCREW COMPANY 


STATESWHAL + ORTH Cameiina 


year. in the relation 
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dicates that compensation changes, 
over the years, of the chief execu- 
tive officer set the pattern for the 
other members of the _ top-level 
group. 


THE OUTLOOK 

It is clear from an anlysis of 
1956 and 1957 figures for the auto- 
motive industries that executive 
compensation has been very sensi- 
tive to profits. 

The outlook for 1958 and 1959 
indicates that large fluctuations in 
automotive profits can be expected. 
In 1958 the hoped-for “good year,” 
predicted by some top automotive 
executives as late as last Decem- 
ber, has not materialized. Even a 
good fourth quarter will not be 
likely to turn 1958 into a good 
sales year. Hence 1958 will un- 

doubtedly be a poor year for profits 
TWICE th : for the automotive industries. 
p j sut 1959 will probably be much 
better. The record for the 1958 
model-year indicates that de- 


. 
Hi-Speed presses mean automat hands-off pressed demand was related to eco- 
ene nomic conditions rather than to 


any mass resistance to styling or 


other product characteristics. At 


. * 7 : 
the time of writing, almost every 
| a Ing [- see major indicator of economic activ- 


ity points upward. In many indus- 
. tries the recession is already over 
Says Equipto a hopeful sign for the automo- 

tive industries in 1959. 
Equipto, in Aurora, Illinois, is a company that can improve the It will be interesting to note the 
efficiency of maintenance and parts storage in office or shop with degree to which compensation in 
their line of benches, cabinets and shelving units. It was natural, the 
therefore, that they should step up the efficiency of their own 
manufacturing operation with Clearing Hi-Speed presses. Equipto 
produces a number of different parts on Hi-Speed machines of 

100 and 150 tons capacity. 

One part used to be produced at a rate of 1200 per hour. Now, 
Equipto gets 3500 per hour. 3500 drawer handles per hour can 
be compared to a former rate—without Clearing Hi-Speed 
presses—of 1300 per hour. In one case production of drawer {ele} € eee 
sides has been boosted from 1100 per hour to 4,000 per hour. 

The conclusion is obvious. If you require a lot of parts per 
day, you can save time and money by tooling up with Clearing AVIATION DICTIONARY AND REF 
Hi-Speeds. They're standard in capacities from 50 to 200 tons. eee a eee ti . Senet, nabiahed - 


Aero, Inc., 2162 Sunset Boulevard Los 
ingeles 26, California. Price $7.50. This 


automotive industries contin- 
ues to follow resulting fluctuations 
in profit performance. a 








standard authority on aviation terms 

Write for information on Clearing along with the aeronautical reference 
Hi-Speed presses today. guide, have been revised and brought up 

to-date, to help meet the demands of this 

rapidly changing industry. Sinae the avia 

tion industry of today has a much wider 

scope than that of a few years ago, over 

2000 new definitions have been added on a 

number of subjects that are now covered 

in this expanded volume. Thus, this new 

PR ESSES and enlarged edition now includes a total 

: of 7000 terms on all phases of the avia- 

: tion industry The reference guide se« 
tion consists of hundreds of pages of 

text materials, photos, diagrams, draw- 

ings, tables and charts. New and up-to- 
the way fo efficient mass production date information has also been added to 
< this reference section thereby making 
CLEARING MACHINE CORPORATION division of U.S. INDUSTRIES, INC. #7 this one volume a valuable encyclopedia 


6499 W. 65th Street—Chicage 38, Illinois / Hamilton Division, Hamilton, Ohio ® of aviation information 
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Almost three out of every four 
new cars sold were for replace- 
ment of the 4,250,000 used cars 
scrapped last year. Also scrapped 
in the same period were 625,000 
trucks and buses. 


Eight states have half of all 
passenger car registrations in the 
U. S. California leads, followed 
by New York, Pennsylvania, 
Ohio, Texas, Illinois, Michigan, 
and New Jersey. 


R&D spending by both govern- 
ment and industry for aircraft, 
missiles, and spacecraft soared 
from $758 million in 1953 to $2.1 
billion in 1956, a gain of 177 per 
cent. 


A turbopump feeds fuel into a 
rocket engine at a rate that would 
empty a railroad tank car in two 
minutes. 

& 


A jet fighter squadron today 
requires about seven times and a 
jet bomber squadron about ten 
times the total horsepower 
needed for World War II planes. 


Nationwide registrations of all 
motor vehicles have jumped more 
than 53 per cent in the past ten 
years—from 44.6 million in 1949 
to an estimated 68.5 million by 
the end of 1958. 


Nearly three-quarters of all 
U. S. households have at least 
one automobile, and one out of 
every eight families have two or 
more cars. 

« 


Ballistic missiles in fiscal 1959 
will account for about one-half 
the $2.8 billion slated for all Air 
Force missile programs. This 
amount does not include research 


Close-up of the die crea showing 
the four slides in operation. 


Take this 3,000 ton powdered 
metal forming press, for example 


This unusual machine makes short work of producing 
metal briquettes. Four independent slides come to- 
gether to form a cavity, a charge of powdered metal 
is automatically injected, and all slides exert a 3,000 
ton squeeze. 

Unusual? Yes. But at Clearing the unusual in 
hydraulic press engineering is an every-day matter. 
Here you will find engineers who talk your language— 
the language of production. 

If you are working with metals such as 
titanium, columbium, zirconium, tanta- 
lum, uranium—or if you have any other 
need for hydraulic press equipment, you'll 
find the right background of experience 
at Clearing to help you plan the equip- 
ment you need at lowest cost. 

For examples, write for 
Clearing hydraulic literature 


the way to efficient mass production 


CLEARING MACHINE CORPORATION division of U.S. INDUSTRIES, INC. oe 
6499 W. 65th Street—Chicago 38, illinois / Hamilton Division, Hamilton, Ohio 8 


and development, or construction 
requirements. 
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New patterns « » « Here are 19 new embossed Amerstrip patterns. They can be used 
on any consumer product made of strip steel, such as: escutcheons, 


hinges, door knockers, TV and radio cabinets, lamps, table tops, trays, 
dashboards and kick panels, small appliances, and large appliances. 


| 
| 
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American Steel & Wire 
Division of 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors © Tennessee Coal & tron Divisio 
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to consumer products 


... embossed 
(ss) Amerstrip 


Here are just a few examples of the way in 
which embossed Amerstrip steel can enhance the 
beauty—and salability—of products made with 
strip steel. And this is permanent beauty . . . beauty 
you add to your consumer products at low cost. 

New embossed Amerstrip is an inexpensive way 
to add charm and distinction to products because 
you do not have to apply the pattern; the designs 
are etched on rolls, then pressed into the strip at 
our strip mill. Once these patterns are applied, 
they cannot come off; they are permanently rolled 
into the steel. A wide variety of new patterns are 
now at your disposal. Embossed Amerstrip has 
been experimentally fabricated into products to 
prove that cold drawing does not affect the pattern. 
It actually draws easier because the pattern helps 
hold the lubricant. 

Embossed Amerstrip has any number of possible 
applications, including automobile trim, appli- 
ances, hardware, and furniture. New embossed 
Amerstrip—like all types of Amerstrip—is made to 
meet the standards of highest quality. American 
Steel & Wire Division has a large, competent 
technical staff to help you select the embossed 
Amerstrip your product needs. Put extra beauty— 
and customer appeal—in your product with em- 
bossed Amerstrip Cold Rolled Strip Steel. For full 
information, call our nearest sales office. American 
Steel & Wire, 614 Superior Ave., N. W., Cleveland, 
Ohio. USS and Amerstrip are registered trademarks 


United States Steel 


fn, Fairfield, Als., Southern Distributors © ted States Stee! Export Company. Distributors Abroad 


99 





SAE National Aeronautic Meeting 


(Continued from page 57 


d) Finish machine them. 
e Attach the 
members by brazing, weld- 


required edge 


ing, or mechanical joining. 

This material is now used for 

engine nacelles and wing trailing 
edges of supersonic aircraft. 


High Temperature Plastics 

Plastics may surpass metals as 
tructural materials for very high 
speed missiles. So suggested Irv- 
ing J. Gruntfest of General Elec- 
tric’s Aerosciences Laboratory. He 
was speaking about phenolic plas- 
tics reinforced with glass or nylon 
fibers. 

As a missile nose cone rushes 


along at a speed of thousands of 


miles per hour, it heats up the air 
it meets. The gases are hot enough 
to melt a metal and cause it to 
trickle away quickly. But plastic 
exposed to these high-tem- 
ires break down into enor- 
mous volumes of gases These 
shield the remaining plastic from 
the heat of the airstream. The 
plastic decomposes slowly and, in 
doing so, absorbs’ considerable 
neat. 
Mr. Gruntfest’s paper, “Use of 
Plastics at High Temperatures,” 
problem of select- 


ng materials for the 


dealt with the 
skins of 
hypersonic vehicles. Some research 
programs have to consider gas 
temperatures from 5000 to 7000 K 
near the body during flight. 
Scientists are 


uniformly 


pessi- 
t the prospects of dis- 
overing solid materials which will 
be stable at such temperatures. So 
designers have resorted to some 
rather novel and ingenious devices 
and systems. They hope these will 
insure the survival of the vehicle 
ntil it completes its mission. 
One possible solution is use of 
rganic Even 


plastics. though 


these substances are not stable 
bove 300 or 400 C, they may fail 
useful. We 
consider heat sink or 


transpiration 


slowly enough to be 
also must 
cooling devices. 
Hardware costs run high. “In 
flight”’ Much 
effort, then, must go into “pre 
flight”’ 


testing is complex. 
screening of 


prospect ive 
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+ 


materials Even laboratory-scale 
work is very costly because it’s so 
difficult to simulate the relevant 
environments. However, it’s most 
important to have a basic under- 
standing of the interaction of very 
hot gases with various materials. 


This would make more accurate 


the predictions of behavior from 
laboratory conditions to those in 
flight. 

Mr. Gruntfest 
work done in the field, some with 


described some 


organic plastics. These might also 
prove to be a practical material 
for parts exposed to the exhaust 
gases of rocket motors. 

important facts 
emerge from various studies. One 


Two rather 


is that there is no single high tem- 
perature problem. The optimum 


Men who know best 
put their OLK. on 


DOLE THERMOSTATS 
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material for one mission may be 
quite inferior for another. Also 
chemical considerations can be 
quite as crucial as mechanical and 
other physical properties in the 
selection of materials. 


Quieting the Jets 
Three years of intensive research 
have paid off for engineers trying 
to muffle the sound of jet engines 
without power loss. They’ve de- 
veloped a device which cuts the 


sound to acceptable levels. It also 
shortens the landing roll of a big 
jet transport. How the combined 
noise suppressor and thrust brake 
was worked out for the DC-8 Jet- 
liner was described in a paper by 
two Douglas Aircraft engineers, 
L. R. Jordon and C. M. Auble. 
When the project started, the 
company set goals of 9 to 12 deci- 
bels sound reduction and at least 
40 per cent of full power in re- 
verse thrust. The device now in 








’ 4 ear after year more and more automotive manufac- 
turers choose Dole. Today, Dole Thermostats are 


standard equipment on 39 makes of passenger cars, 


trucks, tractors, commercial vehicles, industrial and ma- 


rine engines. This includes 17 out of 18 top passenger 


cars*. 


Dole has earned this position of leadership through 


their never-ending program of research and development 


and their constant adherence to the highest standards of 


quality in engineering and manufacturing. Dole Thermo- 


stats have passed every test for accuracy and depend- 


ability under all operating conditions. 


So... it’s no wonder that men who know best put their 


O.K. on Dole Thermostats. It’s just good common sense. 


Control with 


DOLE 


THE DOLE VALVE COMPANY 


6201 OAKTON STREET, MORTON GROVE, ILLINOIS (Chicago Suburb) 
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reported, 
perform- 


production, the paper 
“meets or exceeds the 
ance objectives originally set up.” 

Nozzles of various shapes were 
attached to the jet outlet to speed 
up the mixing of exhaust with out- 
side air. Quicker mixing is one 
way of reducing the sound level; 
but changing the shape of the out- 
let reduces engine power. Any pro- 
tuberance also increases drag of 
the airplane. 

Douglas engineers worked up an 
“ejector” device to supplement the 
They got the de- 
sired amount of noise suppression. 


mixing nozzles. 


The “ejector” is a cylinder ex- 
tending beyond the exhaust nozzle 
during take-off. It not only de- 
creases the sound three to four 
decibels but increases the take-off 
thrust enough to offset the loss 
caused by the nozzle, the paper 
The combined corrugated 
ejector cylinder ef- 


said. 
nozzle and 
fected the desired amount of noise 
reduction. 

For a thrust brake the engineers 
found that the “target’’ type was 
the most contoured 
doors mounted behind the exhaust 


logical. Its 


nozzle turn the exhaust force for- 
ward. These doors are built into 
the ejector cylinder, normally lying 
flush with the sides. They close 
during braking. 


Processing Wrought Steel 

High strength wrought steel is 
here to stay as a member of the 
family of available materials for 
airframe construction. That’s the 
opinion of L. H. McCreery, super- 
visor, Engineering Structures Ma- 
terials, Chance Vought Aircraft, 
Inc., in “Processing Wrought Steel 
to High Strength.” 

Aircraft like his company’s Cru- 
sader owe their high performance 
characteristics in part to weight 
saved through use of high strength 
structural parts at 
minimum ultimate 


steel parts 
260,000 psi 
strength. 
The Crusader won the 1957 Col- 
lier Trophy for outstanding 
achievement by a production air- 
craft. It took the Thompson 
Trophy in 1956 with an average 
speed of over 1000 mph. And it 
was first to fly non-stop from a 
Pacific to an Atlantic based car- 
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rier in a little over three hours. 
It was first to cross the continent 


riginal Equipment on at an average speed greater than 


the speed of sound. Total elapsed 


. 
the New Air Suspension time; 208 min. 

The airframe industry, Mr. Mc- 
Creery said, has just scratched the 
surface in extremes of strength 
and in use of parts processed to 
high strengths. High - strength 
parts require precision processes 
The high degree of precision 
needed was unheard of a few years 
Chemiseal® Nylon Pressure Tubing ago. And it’s still considered by 
most processors and suppliers as 
has provided automotive engineers with a new itterly ridiculous. Every process 
“tool” for accomplishing a great advance in motorcar involved in fabricating such struc- 
riding comfort tural parts must be brought under 
This light, strong, flexible tubin many feet of it rigid control This applies even 

per car, which connects the various components of the to making the steel 
yneumatic system meets tringent perio ance e- . . ‘ ; 
ssianedaieel a fraction of the c " of bare tubing with Summing up, Mr. McCreery said 
required flexible couplings and intermediate fittings. that processing of 4340 steel to 
And it is easier to install—saves assembly time high strengths is completely feas- 
ible. He urges these precautions: 

1) Be sure the steel used can 
take heat treating to high strength 
with significant ductility. 

2) Be sure that rolling or 
forging is done in a quality man- 
ner with no overheating or burn- 
ing. 

3) Be sure that machining is 
done carefully and completely. 


4) Be sure that heat treatment 


Outperforms metal at a fraction of the cost 


is completely adequate as_ to 
process, times, and temperatures. 
Chemiseal Nylon Pressure Tubing is available in 1000 
psi and 2500 psi grades, which conform to J.I.C. speci- 
fications for low and medium pressures. Advantages 
include: high pressure rating at low cost; long flex and embrittling or cracking under the 


5) Be sure the part isn’t ruined 
in the finishing operation through 


vibrational life; istant to oils, greases, solvents, finishing material 
chemicals; wide ice temperature range; crush and : 7 : 
ns f . 1 " ; ne »eCTIOT 
abrasion resistant; adaptability t tandard metallic 5) Be art ™ inspection 
fittings. Other applications include: pressure lubrication hecks of 


tems, fuel lines, oil lines, hydraulic s; is, food parts are both adequate and 


vendors, processes, and 


and cess lines, vacuum s} ! ions, e 
ind proce ’ frequent 
prompt service, contact i: wk Packing 


30 sale »fti« an ware! ses in the S. and 


or write Fabricating Exotic Materials 
In covering “Fabricating Exotic 
United States Gasket Co., Camden 1, N. J. Materials,” W. A. Mays, North 

American Aviation, Inc., listed 

five metals that are good candi- 

dates for airframe parts requiring 

elevated temperatures. They are 

high strength precipitation hard- 

ening stainless steels, Rene 41, 

it re | eS = ao H.S. 25, molybdenum, and niobium 
ni e (columbium). All can be fabricated 
with conventional equipment, for 


tates the most part. 
asket Plastics. Divisio of : Mr. May made these points 


?. about fabricating the “exotics’ 
(oF. 9 52 & et os .*< ° (1) Power’ requirements for 


(Turn to page 106, please 
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One of the most efficient manufacturing 
operations in industry today is the 
production of automobile frames. lo: 
better. faster descaling, three of the four 


producers in this field have selected 7 
. . ROTOBLAST ] ickli 
Pangborn Rotoblast Le S¢ aling quipment. at Midland ae lida 


Clean it fast with ROTOBLAST ~ 


PANGBORN CORPORATION, Hagerstown 11, Maryland 
Manufacturers of Blast Cleaning and Dust Control Equipment 
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A chain 


. . . a dependable, durable, safety-forged chain of 
matched links guaranteeing specific job perform- 
ance ... or it can be an assembly of distantly 
related, oddly assorted, individualized links. 

And this is true also of the chain of devices that 
comprise an air brake system. 

When you specify Bendix-Westinghouse Air 
Brakes for your vehicles, you can be certain you 
are buying a system-engineered chain with a 
proven performance record. It is a complete chain 
because every device, every single component, is 
designed and built to perform a specific function 


Avromotive Inpustries, November 15, 1958 















2 is what you make it... 





of with peak efficiency in a closely related system. And Typical of many depend- 
> because it is a complete chain it will pay you able devices designed and 
y dividends in terms of greater dependability, longer built by Bendix-Westinghouse 

trouble-free service with extra safety and economy. are slack adjusters and brake 
t When you buy new equipment be sure to specify chambers— perfectly matched 


a complete Bendix-Westinghouse Air Brake system 

. asystem for whose performance, dependability, 
and long life we accept complete responsibility. 
Thousands of truck and bus operators know this. 
That is why more trucks and buses are equipped 
with complete Bendix-Westinghouse Air Brake Bendix-Westinghouse Air 
systems than by all other makes combined. Brake system. 


and precisely built links in 
the dependable, durable, 
safety-forged chain you get 
when you buy a complete 
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AUTOMOTIVE AIR BRAKE COMPANY 
General offices and factory—Elyria, Ohio. Branches —Berkeley, Calif. and Oklahoma City, Okla. 





RESERVOIR PRESSURE Beate eee 


APPLICATION PRESSURE 





Ask For and Insist On a Complete Bendix-Westinghouse System 
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forming will be as high or even denum and columbium. 

higher than for stainless steels. (4) Hot forming and shearing 
2) Some operations will need are needed for fabricating molyb- 

circulating air furnaces with a denum 

temperature range of 1400 F to 5) New forming techniques 

2400 F. explosive forming, explosive pierc- 
3) Use vacuum or inert gas ing, and punching may prove 

argon or helium) for molyb- iseful 


Passes Tests With Flying Colors 


MILITARY AIRCRAFT MOTOR 
.». equal dependability for your product 


One of the recent Lamb Electric developments is a motor to drive 
submerged pumps on military aircraft—for transfer of fuel from 
reserve to engine tanks. 

For such an important application, motor reliability far beyond that 
normally called for was needed. To insure this degree of reliability 
in its actual operation of driving the submerged pump, test require- 
ments for the motor were exceptionally rigorous. 

As the result of advanced engineering and design, greatly increased 
brush life, and ability to operate at extremely high temperatures and 
withstand severe shock tests, the motor passed gruelling tests with 
flying colors. 

The skill and experience exemplified here is available to your com- 
pany to provide dependable power for your new or redesigned products. 


THE LAMB ELECTRIC COMPANY «+ KENT, OHIO 
A Division of American Machine and Metols, Inc 


In Canada: Lamb Electric— Division of Sangamo Company Ltd.—Leaside, Ontario 


ce eee 


FRACTIONAL HORSEPOWER 


6) These metals are not cheap 
and manufacturing experience will 
pe costly. 


Low-Quantity Low-Rate 
Production 

There was a panel on “Low- 
Quantity and Low-Rate Produc- 
tion” led by F. R. Kundes and B. 
Halperin, both from Douglas Air- 
craft, Long Beach, Calif. Just what 
is low quantity and low rate? 
Making about one or two a month 
for a period of one or two years. 

‘he panel pointed up that the 
aircraft-missile industry right now 
is veering away from the high 
production concept of the past 
years. 

Low rate production calls for 
mechanics with greater aptitude to 
perform a variety of assignments. 
R. E. Horwat, foreman, Sub- 
Assembly and Major Structures, 
Northrop Aircraft, Hawthorne, 
Calif., said supervisory staffs won't 
be cut by much with small group 
ise. Their coordination with In- 
spection and Engineering will in- 
crease, 

Leadmen, like the mechanics, 
must be more versatile; yet their 
chances for promotion are limited. 
Training programs should be set 
up to develop the needed skills. 
Published schedule revisions are 
necessary for efficient operation. 
These are basically the requisites 
of low quantity and low rate pro- 
duction from a e manufacturing 
organizational standpoint. 

This concept, Mr. Horwat point- 
ed out, “is not by our choice but 
by customer requirements hes 

D. W. Kraybill, chief tool project 
engineer, Chance Vought Aircraft, 
Dallas, Texas, had this to say on 
tooling for low quantity and low 
rate production: (1) The entire 
line organization has to have an 
understanding of this new philos- 
ophy. Each project must have a 
tool project book (control docu- 
ment) for issue to Tooling and 
Production. 

(2) Fabrication tooling will be- 
come more complex with use of 
new materials and closer toler- 
ances. 

(3) Assembly operations will be 
concentrated in the final assembly 

(Turn to page 110, please) 
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Another Tinnerman Original. 


Nut-in-a-cage eliminates welding or staking... 
SPEED GRIPS° hold themselves on panels! 


Wherever you require a heavy-duty, multi- Brand Fasteners. Your Tinnerman representa- 
thread, self-retaining fastener, a Tinnerman tive has complete information and samples. If 
Speep Grip Nut Retainer answers the need, he isn’t listed under “Fasteners” in your 
holds down assembly costs. Yellow Pages, write to: 

SPEED Grips snap into place...some into TINNERMAN PRODUCTS, INC. 
panel holes... others over panel edges. No Dept.12 + P.O. Box 6688 + Cleveland 1, Ohio 


special tools or skills required. Spring-steel 
fingers grip the panel, yet let the nut float to 


compensate for normal panel-hole misalign- TIN NERMAN 


ment. Welding, staking and clinching are 
eliminated. SpeeD Grips can even be applied ' 
after panels have been finished, avoiding paint- Speed Mula 
clogged threads. 

SPEED GrRIPs are available in a wide range 
of sizes and types, including front-mounting 
nut and bolt retainers for hard-to-reach o1 
blind locations. 

See your Sweet’s Product Design File, sec- FASTEST THING IN FASTENINGS 
tion 8-T for data on these and other Sprep Nut 


CANADA: Dominion Fasteners Ltd Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild. Suresnes (Seine). GERMANY Mecane Bundy GmbH Heidelberg 
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CAN AIR-SERVICE TODAY'S TIRES 


years of tire valve standardization make it easy 


On the other side of the world, servicemen are using 
the same American tools, parts and methods to 
service vehicles as the man in the station down the 
block. Tire service is fast and easy because of stand- 
ardization, but this situation didn’t just happen. 
The U. S. Automotive, Tire and Tire Valve Indus- 
tries combined their skills and experience not only 
to maintain highest quality while mass producing 
at lowest cost, but to produce interchangeable air 





o division of SCOVILL 











FIRST NAME 


valves and tools that make service possible any- 
where a vehicle goes. Schrader’s job is to utilize all 
the Industry know-how and produce the safest, 
most practical and dependable valves for all types 
of pneumatic tires. 

Count on quality Schrader Tire Valves to match 
the performance of your vehicles . . . because the 
“Ace of Standardization” design can be serviced 
anywhere in the world. 


A. SCHRADER’S SON + BROOKLYN 38, N. Y. 


Division of Scovill Manufacturing Co., Inc. 


IN TIRE VALVES 


FOR ORIGINAL EQUIPMENT AND REPLACEMENT 
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TJ spacemaker cylinder 


Quality Engineered 


to give quality results 


with Extras... 
at No Extra Cost! 


You get more—much more—when you 


specify and use any of T-J’s complete line of METAL PISTON ROD SCRAP- 

Spacemaker cylinders. The Spacemaker is ER Standard at No 

Extra Cost! 

: . , NEW “SUPER” CUSHION FOR 

and longer service—offers, exclusively, many ae Ethos oe tie 

extras...that are STANDARD, AT NO Extra Cost! 

EXTRA COST! CHROME PLATED CYLINDER 

BORES AND PISTON RODS 
Standard cat No Extra 

Cost! 

greater strength .. . saves space . . . reduces ONE PIECE PISTON 


manhours and costs in all push-pull-lift op- Standard at No Extra Cost! 


erations. IMMEDIATE SHIPMENT in a NEW ‘*SELF-ALIGNING” 
‘ a? . MASTER CUSHION FOR HY- 
wide range of styles and capacities, with DRAULIC USE . . . Stand- 
64,000 combinations. Write for Bulletin ard at No Extra Cost! 
SM 155-3 with complete engineering detai NO THE-RODS TO STRETCH 
pn oa : P ——o details. . Standard at No Extra 
The Tomkins-Johnson Co., Jackson, Mich. Cost! 
STREAMLINED DESIGN... 
Oil Pressure to 750 P.S1.— 
air to 200 P.S.1. Standord at 
€2) TOMKINS-JOHNSON a any 
sega taman % FORGED SOLID STEEL HEADS 
. Standard at No Extra 
Cost! 


engineered to give you better, more accurate, 


Designed to eliminate tie-rods, providing 


SAE National 
Aeronautic Meeting 


(Continued from page 106) 


area, with many less break-back 
or sub-assembly tools being pro- 
vided. 

4) A Universal Erector Type 
major assembly dock may develop. 

5) There will be fewer inter- 
changeable items. This, as well as 
the new concept of tooling, will 
cut the need for master tools and 


increase the use of advanced optics. 


Methods of Metal Removal 

Metal removal from high tem- 
perature materials got a first rate 
going over. The men on this panel 
put in a great amount of time in 
preparation. All were excellent. 

Manufacturing engineers are 
faced with many new problems. 
One is how to handle, form, and 
machine materials that can with- 
stand pressures, heat change, and 
stress considered impractical sev- 
eral years ago. 

There are relatively new ma- 
chining processes that use the 
erosion principle for precision 
material removal. Electrical dis- 
charge, electrolytic, and _ ultra- 
sonic are three of them. 

Here’s the way W. F. Wagner, 
supervisor of design producibility 
and standards, Northrop Aircraft, 
analyzes them. Essentially, the 
electrical discharge method uses 
an intermittent high frequency 
spark to remove material. Both the 
electrode and the work piece are 
submerged in a non-conductive or 
dielectric fluid. 

In the electrolytic method, usual- 
ly applied to grinding and cutoff 
work, there’s a simultaneous com- 
bination of abrasive grinding and 
electrolytic erosion. The operation 
is performed with a conductive 
electrode wheel, embedded with 
abrasive grains that protrude 
slightly above its surface. A con- 
tinuous low-voltage direct-current 
power supply is used. Both the 
electrode wheel and the workpiece 
are submerged in a non-corrosive 
conductor fluid. 

The ultrasonic method uses no 
electric current for direct material 

(Turn to page 113, please) 
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For buy appeal, lasting eye appeal... 
more Nickel plating under new car chrome 


Tough, durable Nickel plating underneath 
new car chrome assures lasting beauty. 

That’s because good heavy Nickel plating 
does three things: 

1) It makes a smooth, white-metal foun- 
dation for a brilliant chrome finish. 

2) It protects the steel and other base 
metals from rust and corrosion. 

3) It backs up the chrome surface and 
keeps it from cracking under impact. 

Those are the reasons why your customers 
can keep their trim showroom-bright, for 


Aeronautic Meeting 


years and years, with just ordinary washing 
Nickel gives your car trim lasting beauty 
. the lasting eye appeal you need to keep 
your customers sold! 


The International Nickel Company, In« 
67 Wall Street New York 5, N. Y 


4», ° 
Jno. Inco Nickel 


Makes metals perform better longer 


Nickel plating...under chrome 
«+-Over steel: That's how a good 
bumper built up.Chrome 
gives ng beauty. Nickel 

he beauty last. 


strength and saf 











DIRECT PRESSURE 
CLUTCH 


Vital component in today’s most economical system of 
power transmission, the Lipe DPB Heavy-Duty Clutch 
costs less at the start... materially reduces the competi- 
tive selling price of the vehicle and affords substan- 


tial savings in over-all truck-operating costs per mile. 


Other elements of the power-train contribute to these 
savings, but the Lipe DPB Heavy-Duty Clutch absorbs 
the greatest shocks and fiercest friction, dissipates the 
most heat, and by its simplicity, direct drive, easy ad- 
justment and replacement-exchange, keeps the vehicle 
rolling with less cost for fuel, brake relining, oil replen- 
ishment and repair. Its worth in highway safety and 
preventative brake maintenance alone places it far in 
advance of costlier and more complicated drive com- 


ponents. 


Advanced thermodynamic design and positive air circulation add up to a 
heavy-duty clutch of uncomplicated design with few moving parts. In short, 
it’s a clutch with a low maintenance cost that matches both its low first cost 


and greatly lower truck-mile costs of operation. 


@ Lipe DPB clutches now available 
in 12", 13", 14", 15" single and 
two plate models. Write for 


engineering data sheets on the sizes 


which interest you. eeuer ee art 


a en) oe 





MANUFACTURERS OF AUTOMOTIVE CLUTCHES AND MACHINE TOOLS 
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Continued from page 110 


some 9° 
ow about 


removal. It produces mechanical to kn 
erosion by means of a tool pulsat- . 
ing at ultra-sonic speeds. The tool WHAT'S Metal Cleaning 
bombards the work piece with grit THE FASTEST 

bearing fluid supplied to the work way TO WHAT'S 

area by a continuous flow pump. 

You can use all three of these CLEAN METAL? THE MOST 

methods, where applicable, on ' ECONOMICAL 


electrically conductive materials, 4 , WAY? 
Mr. Wagner says. Only the ultra- 
sonic principle is usable on non- 
conductive materials. 
In his part of the panel, Mr. 


Wagner tackled electrical discharge . ; 
machining. It can make, at the Oakite S 
same time, multiple cavities and 


holes of various geometric shapes 


in all conductive materials to 
tolerances of .0005 in. It has no b 7 b k| 
detrimental effect on either micro- 


structure or impact properties. It 


creates no stress or warpage in 


a 
the part being machined. It i nif 
usable on both new work and re- 


work of tools which could not be 
eg = re ig ws snisk answer many questions that mean better production, 
1e method wi surface finish 
, : rental more profit for you. Just look at the table of contents: 
in the order of 10-20 micro-inches . 
without scratches, heat checks, Tank cleaning methods Machine cleaning methods 
waviness, or chatter. Electrocleaning steel Paint stripping 
Electrical discharge machining Machesteeninn nesteseus cates Steam-detergent cleaning 
9g 
— anal » — ardaar ee — 
works well on the newer, harder, Pickling, deoxidizing, bright dipping Borrel finishing, burnishing 
‘ ic _Y > ore “0 ‘eaiats + ‘ , 
and higher temperature r¢ . cant Applying iron phosphate coatings Better cleaning in hard water 
materials. They range from difficult in preparation for painting areas 
to nearly impossible to machine by Applying zinc phosphate coatings Treating wash water in paint 
. vented P , @ spray booths 
conventional methods. Cleaning, removing rust and vat 
Mr. Wagner feels that the conditioning for painting 
potential of this process to industry in one operation Machining and grinding 


in general depends largely on (1) — a 
. ' _ FRE Write for your copy of this 44-page 


user ingenuity; (2) development a 
illustrated booklet. 


Rust prevention 


of cheaper operational techniques; 
and (3) larger and more sophisti- 
cated equipment to handle con- 


: ' ; Technical Service R 
figurations now in the design stage. EE a 


Principal Cities of U.S. & Canada 
Export Division Cable Address: Ookite 


Future of Chem-Mill Process ee ae 


What about future applications 
of the Chem-Mill process? Two \ 
experts from North American 1s, INC: \ 
Aviation’s Missile Division—M. C. \TE proouct>: & 6, NY \ 
: 7 ; i oak $t., New _ to know 
Sanz, chief laboratory scientist, gear Rector” nod things * \ 

’ . . . ‘ “ Sor e fous 
and C. C. Shepherd, senior research § your booklet 9°" \ 
. . . ~ sv ) 4 os 

engineer—believe the process will Send me 4 a et \ 
continue iden in sc P ; etal Cleanins ee 
continue to widen in scope and about ! \ 
become applicable to new metals ai 
and alloys. Research groups are ‘ 


offered by new steel and titanium —— oe 


— 
(Turn to page 116, please) ———————~—- -—_— 


already attacking the challenges compan’ — — _— — 
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do BIG jobs 


in many places 


Goshen Rubber welcomes the opportunity to custom 
design and fabricate close-tolerance *products to 
meet your particular needs. 


Send for Literature 
Clrerraseats [_]cortuse “° "icon 
(_] GROMMETS 


aL 


» 


“ow (_JO-RINGS 


2711-8 S. TENTH ST. 
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GOSHEN, INDIANA 


iny time it believ 
points were spelled out in 


lI 
the non-military daelense 
ration 


OCDM thus is putting the nation’s manufacturers 
on notice that it does not intend to wait for the 
Congress to enact such controls after an emergency 
arises. The planners are proceeding on the theory 
that in time of national emergency they'll act first 
and worry later about the legality of what they've 
done. 


OCDM, which prepared the so-called master plan 
for national mobilization, is a planning agency— 
not an operating agency. Thus, while it can order 
nation-wide price controls into effect by the stroke 
of a pen, it won't actually enforce them. A new 
government agency, modeled after OPA of World 
War II and OPS of the Korean War, will actually 
police the prices. 


D > me 
Pentagon procure 


tractors are I : m 

bidding Both complain that experience cont: 
tors usually | middle area when trying for re 
orders. Low often obviously contain miscal 
culations. But they must be accepted. The eventual 
result when projects are underway, is that supple 


mental payments are needed, raising costs 


Lt. Gen. Arthur G. Trudeau, chief of Army re- 
search, says there never would have been a MIG 
over Korea if Britain had not made jet engines avail- 
able. Specifically Gen. Trudeau says the British 
Labor government sold the U.S.S.R. jet engines 
which turned up as the power plants in the Russian 
MIG-15 fighters in the Korean war. 


Soviet technology has made great strides as a 
direct result of information obtained from U. S. in- 
dustry, he asserts. By visits to U. S. plants, by 
reading U. S. manuals and journals, and by the 
sale or outright gift of equipment, Soviet engineers 
are today well informed on virtually every U. S 
technological achievement of recent years 
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what do you want 


igelsaMm Ae) els 


me ol-F-Ielal>Me-iele)elil-) arg 


“4 ' 


It is interesting to note the 
reasons given by leading ve- 
Jabtel (Wpaatebatbt delet atba->e-i6 ie) am dal-bba 
bt {We} ae =| OF. Wn ole 00M ol -tob ob ale (met 
ob ate phate tM -le pb bh es aal-pale 


Product quality, of course, 
coba¥-<-Siba-) abate baaheleyacetatel-F 


Prompt, as-promised delivery 
scored very highly. 


= 1@F- Wa -satepbal-(-> ab ale Me t-1-3t-3c0 balers 
et Mb ae ki-tc ME oh mb aale bab Miele ol -sb ale! 
op amo) a baat-Mebaat ele) acebalel-s 


BCA has had over half a 
century of specialized experi- 
satel bate dat-Mel-\-5lepamebale Bacto bates 
i Zoleh abba MMos ams ole SSM cl-lobabale (MB cobs 
car, truck, bus, tractor and 
Tob saaMmb bach o}(-scal-bat amb aale ball bcc lot 
turers. Many of our custom- 
ers have credited BCA with 
atohpbalemactets(-Mcetattcts)(-Melehatsat 
butions toward reduction of 
esaele bb iets tobaleles-1 (fe bale Bbaahsdaehy-t 
vaat-bab MMe} Mio} ol-bachebale ME-b0slotl-balen's 
of their vehicles. We may be 
able to help you. 


BEARINGS COMPANY OF AMERICA 
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“SPRINGINEERING" 
at AUTOMATIC assures you 
of springs you can depend 
upon, quality-controlled to 
your exacting specifications 


TWISTE 


TWISTEEL is formed 
Withhuniform pitch in widths 

to 1% inches in any desired 
length. Made from ferrous and 
non-ferrous materials with varied 
applications as agitators, baffles, 
turbulators, and ornamentation. 


Consult our engineering staff on your 
requirements concerning precision 
mechanical SPRINGS, WIRE SHAPES 
of TWISTEEL. 


(Continued om page 113 
alloys, and molybdenum, niobium, 
and zirconium. They're trying for 
higher - strength, ighter - weight 
tru ires 

Continued 
emical milling will depend on the 
ombined ingenuity f chemists, 
ocess and design engineers, and 

in solving 
on prob- 
ap- 
design 
other 
become 


ecnanisms 


Abrasive Belt Machining 
M. M. Gilman, senior tool engi 
er, North Americar Aviation, 
kled “Machining h Coated 


need 
zed honey- 
lay’s and 
lo insure a 
engineers at 
permit 
if .OO5 in 
between 
of only 


chining 


gh removal 
ind less distor- 


; 


ne mos efficient 

removal method in deburring 
and specialized cleanup. More uses 
depend only on the ingenuity of 
the manufacturer and designer 
Abrasive belt machining is only 


in its 


Problems of Space Voyagers 
Space voyagers on a 1000-day 
round trip to Mars will have to 


a “do-it-yourself” oxygen 


space travel man of Douglas 
craft said it will be impractical 





for quality Springs “Automatically” think of 
TOMATIC SPRING COILING CO. 
4049 West Thorndale Avenue - Chicago 30, Illinois 
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to carry an adequate supply of 
oxygen. It will have to be mad 
en route on trips lasting weeks or 
longer. 


(Turn to page 118, please 
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meer 





wT a 
EW \TUNG-SOL 


DUTY 
FLASHER 


...duilt with 
twice the [life 


of other types 


For trucks, tractor-trailers, buses, taxis, boat 
and car trailers. passenger cars 


Tung-Sol engineers have incorporated in this new heavy duty 
flasher all of the sought-after characteristics for fleet applica- 
tion—longer life, flexibility and lower maintenance costs. 


The new Tung-Sol heavy duty flasher has a service-rated 

life of twice that of any other type. It can be used to flash one 

to six lights without a perceptible change in the flashing rate. 

It delivers an instantaneous four-lamp emergency warning 

and it will replace 95°; of the flashers now in use. This new 

flasher will provide more positive action and greater dependa- 

bility. Made in the universal form, it can be used in either a 

plug-in or screw terminal installation. Electroswitch Division, : 

Tung-Sol Electric Inc., Newark 4, N. J 6 and 12-Volt Types 
6-Volt—#535 flashes from one to six 
2icp lamps 


ry i 
(te ) _ Firs f 12-Volt—#534 flashes from one to six 
4 e 2lep or 32cp lamps 
LY, in Flashers 
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Aeronautic Meeting 


(Continued from page 116 


Dr. Eugene B. Konecci, head of 
the Human Factors Group at 
Douglas’s Tulsa Div., suggested 
two methods of doing it. Regenera- 
tive systems that might be used 
include biological photosynthesis 
involving algae or photolysis of 
carbon dioxide. 


water by the catalytic action of 

chlorophyll with sunlight as the 

energy source. 
Photolysis, or 


respiratory 


decomposition of 
dioxide with 
ultraviolet light and a catalyst, is 
another means of controlling car- 
bon dioxide and returning some of 
the oxygen for 


carbon 


reuse by space 
cabin passengers. 

Dr. Konecci told of experiments 
in photolysis he conducted in 1952, 


reduce carbon dioxide and oxidize 


Through photosynthesis plants using copper as a catalyst. He said 


further experiments are planned, 


3) » ® 


brin gs you the 


latest development in 
heat treatment of 
hardenable iron tappets. 


INDUCTION 
HARDENED 
TAPPET FACE 


unretouched photo, 
twice size 


Hardenable iron tappets have helped to solve many 
of the cam and tappet face wear problems in 
modern overhead valve engines. Now, 
this improved method of heat treating by 
Johnson provides greater uniformity, excellent 
wearing characteristics, PLUS lower cost. We'll 
be happy to show you proof of this 


latest tappet improvement. TAPPETS 


‘'Tappets are our business’’ 


ip) PRODUCTS 


JOHNSON | 


INC. 
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pointing out that the abundance of 
ultraviolet light in space is one of 
the advantages of this method. 

It won’t be enough to provide 
spaces fliers an environment they 
can survive in, a Douglas Aircraft 
engineer reported. must 
also give them a “thinking environ- 
ment” so that they can understand 
and transmit their findings back 
to earth. 

A. M. Mayo, chief equipment and 
safety research engineer at the El] 
Segundo Div., made this point in a 


Science 


paper on space cabin design. 

He said problems of confinement, 
weightlessness, and other condi- 
tions may seriously reduce man’s 
usefulness on _ prolonged 
flights by 
equilibrium. 


space 
upsetting his mental 

In addition to available rotation 
methods, artificial gravity may 
someday be provided by “a constant 
thrust acceleration” of one G 
(man’s normal weight on earth). 
Promising research may give us 
high impulse engines using thermo- 
nuclear power and magnetohy- 
drodynamic propulsion. 

Mr. Mayo pointed out that such 
a propulsion would give 


continuous direct thrust for long 


system 


periods. It would greatly cut the 
flight time of inter-planetary trips 

Today we figure a minimum- 
energy round trip to Mars at about 
970 days. This includes the neces- 
sary waiting time there for opti- 
mum orbital conditions. A round 
trip using a constant acceleration 
and deceleration force of one G 
would take only 4% days. Average 
speed would be nearly 1,000,000 
mph. 

Automation will relieve the pilot 
of many duties. 
3ut there will be even more need 
for “clear human thinking’, for 
complex data correlation, decision 
making, reprogramming, emer- 
gency control, and making repairs 
in flight. 

Many problems need solving 
before man can have an earth-like 
environment on outer space excurs- 
ions. Among these are radiation, 
temperature, acceleration, noise 
and vibrations, meteroids and space 
debris, internal atmosphere, and 
food and water supply. 

eee 


routine manuel 


A Lockheed Aircraft engineer, 
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TERRE REE TB) coy, 
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AC, long recognized as a volume producer of automotive components, also 
makes significant contributions toward car beauty. The glamorous 1959 instru- 
mentation assemblies, shown above, illustrate AC’s success in blending utility 
and beauty, function and style. Creativity of the kind so well demonstrated in 
this new instrument paneling is only one area where AC cooperation is yours 
for the asking. AC far advanced in new electronic control concepts, for QUALITY PRODUCTS 
instance, and solicits your inquiry. Write or phone any of the AC offices: 
Flint—1300 North Dort Highway—CEdar 4-5611 


Chicago—7074 N. Western Ave.—Rogers Park 4-9600 


AC SPARK PLUG > THE ELECTRONICS DIVISION OF GENERAL MOTORS Detrolt—General Motors Building—TRinity 5-263 
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Alf Fridtjof Ensrud, received the 

SAE’s Wright Brothers Medal 

Award. Frank W. Fink, vice-presi- 

Use dent of Ryan Aeronautical Co. and 
chairman of the Wright Brothers 
Board of Award, made the pre- 
sentation. It’s given yearly to the 

aA i D L A Ay author of the best paper on “aero- 


dynamics, or structural theory or 











research, or airplane design or 
construction.” 

Mr. Ensrud’s paper was “Prob- 
lems in the Application of High 
Strength Steel Alloys in the Design 
of Supersonic Aircraft.” ? 


Machining 
Power Steering Gear 
Housing 


Continued from page 67) 


This has 13 stations, of which Sta- 
tions 4, 5, 7 and 13 are idle, while 
Station 8 turns the work 90 deg. 

The special] operations handled on 
the small transfer machine may be 
listed briefly as follows: 


Station Operation 
LH head Combination counterbore 
deep hole and deburr 
. LH head Deburr deep hole in full 
depth. 
RH head Deburr angular hole in cy!- 
inder end. 
head Deburr bottom of valve bore. 
head Deburr %-in. diameter drill 
breakthrough at bottom of 


For g laces cylinder bore. 
. LH head Deburr end of valve bore. 


Idle. 
head Deburr angular hole in valve 


7 aa end. 
a Wrenc an eac pent bane csr egeinn tn ot 
inder bore. 


head Air blast long oil hole. 
90-deg turntable. 

head Deburr two hose connection 
holes 


Before you “button-up” a sub-assembly, eee ee Oe ae ee 
tion holes. 


make sure Midland Welding Nuts are pre- LH side —- Hand deburr edge side cover 


face. 


mounted in places a wrench can’t reach. . LH side Automatic rocker fixture for 


Welded in place, Midland Welding Nuts 3. eo ee 
save time, costs, and the need for a second The character of the operations 
man at assembly. Quality goes up, too, for listed immediately above indicates 
Midland Nuts can’t come loose or rattle. that in conventional practice they 
might be performed on a network 
of benches and by laborious hand 
e methods. The approach developed 
by Saginaw is more along the line 
Want cost and time-saving tips? Send for of modern techniques designed to 
the free booklet showing you how to “Save do the job more rapidly, in less 


z a . . A space, at lower cost, and ritl 
with Midland Welding Nuts.” pace, at lower cost, and with 
greater control of quality. & 





MIDLAN D-ROSS CORPORATION AUTOMOTIVE INDUSTRIES 


WELD NUT DIVISION KEEPS YOU INFORMED 
6660 MT. ELLIOTT AVENUE e¢« DETROIT 11, MICHIGAN 
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GENERAL MOTORS 


Onnounces— 


A COMPLETELY NEW SYSTEM OF PRECISION 
POWER STEERING AVAILABLE EXCLUSIVELY 
ON 1959 GENERAL MOTORS CARS! 


A REVOLUTIONARY ADVANCE 
IN PRECISION CONTROL! 


® OlL FLOW IMPROVED IN 


SMALLER, COMPLETELY RE- | scene Vand 


DESIGNED PUMP! 


Delivers more oil needed at NEW INSTANT-ACTION 


lower speeds. Delivers /ess 


nee Gam ROTARY VALVE ROTATES 
DIRECTLY with STEERING 
SHAFT and WORM! 


© UP TO 5 TIMES 
GREATER HANDLING 
EASE THAN 
COMPETITIVE TYPES! 


Normal parking requires only 
22 pounds of effort! Actually 
improves natural “road feel” 
vital to safe, relaxed control! 


Most other types 
not go into oction ft 


do : 

f - 

wheel is turned 2 en_Tt 
—— 


New Precision Power 
Steering System goes 
nto oction the instont 
wheel is turned .. 


and develops full 
28 


ad Oil Filler Plug Comes Off By Hand Without A Wrench! 
° Seventeen Fewer Parts and One Pound Lighter Than Previous Model! 


e Eliminates Ten Oil Seals to Minimize Servicing Problems! 


THE RESULT IS “PINPOINT PRECISION” HANDLING EASE THE TRULY PRECISE STEERING THAT HAS 
ALWAYS BEEN THE GOAL OF AUTOMOTIVE ENGINEERS PLUS THE EASE AND SAFETY OF POWER ASSIST! 


6 
aqinarvy POWER STEERING 


SAGINAW STEERING GEAR DIVISION + GENERAL MOTORS CORPORATION + SAGINAW, MICH. 
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Annual Meeting of the ASBE 


Continued from page 64 


cent of plastic prototypes are made 
full 
10 per cent in 
department, manned by 


produces something over 500 full 


scale by vacuum forming, about 
The small 
experts, 


--scale. 


scale prototypes during the course 
of a model year. 

Such prototypes have enabled the 
production engineering department 


to visualize the structures and 
avoid unsatisfactory or impractical 
welding and die problems. Armed 
with such models, the production 
department is able to discuss these 
problems with engineering and ob- 
tain modifications prior to freezing 
the design 


This procedure early enough in 


Depend on EUREKA RADIATORS 


for RUGGED ENDURANCE & MAXIMUM COOLING 


HONEYCOMB 
V-CELL TYPE 
een; 


. 


TUBULAR 
“N” TYPE 
3/32” x 3/4" 
Tubes on 5/8” 
Centers 


TUBULAR 
“PF TYPE 
3/32” x 3/4" 
Tubes on 7/16” 
Centers 


OVER 30 YEARS OF SPECIALIZATION 


For over 30 years, EUREKA Cores and 
Radiators have served the automotive 
industry with utmost dependability. Our 
facilities, equipment, and personnel are 


available for your needs. We welcome the 
opportunity of integrating our specialized 
skills with your needs to help you achieve 
a well-planned production schedule. 


What are your requirements? We can build 
Radiators to your order in any type, fo any 
size or shape. Send us your blueprints 

for prompt quotations! 


EUREKA RADIATORS 
AND CORES 

for CARS, TRUCKS, TRAC- 

TORS and SPECIAL APPLI- 

CATIONS. 


AUTO RADIATOR Manufacturing Co. 


the design stage of a new model 
program saves millions of dollars 
annually by reducing lead time, en- 
gineering manhours, 
changes, tooling cost, etc. 
all, it effects 
teamwork between 
and engineering. 


engineering 
Above 
more cooperative 
manufacturing 


presentations dis- 
highlight the im- 


The several 
cussed so far 
portance of action 
among stylists, 
manufacturing. The same approach 


cooperative 


engineering, and 


is inherent in the design and man- 
ufacture of ornamental and me- 


chanical hardware discussed at 
some length by F. O. 
tor of product engineering and de- 
velopment, Ternstedt Division, 
GMC. He pointed out that a con- 
stant information 


between body and hardware engi- 


Riley, direc- 


interchange of 


neers is essential from the very be- 
Moreover, the 


style changes has 


ginning trend to 


yearly made it 


necessary to redesign and retool 
parts for every model change. This, 
together with the greater use of 
power operated accessories has 
brought about a need for consider- 
ably more engineering in the area 
of automotive hardware. 


According to Riley, decorative 
parts on a per 
among the most com- 
ponents of a motor car. This stems 


from the relatively high price of 


pound basis are 


expensive 


basic materials as well as the fact 
that the finished parts do not often 
lend themselves to fabrication by 
automated methods. Too, the fin- 
ishing plating and 
painting also many 


processes of 
require hand 
operations. 

Selection of materials is governed 
by the form of the part, final finish, 
structural requirements, as well as 
Austenitic and fer- 


steels, low 


environment. 
ritic stainless 
steel, and aluminum in 
strip form are employed for roll- 
stampings. 


carbon 
sheet or 
formed sections and 
Zinc, aluminum, copper alloys, plas- 
tics, and rubber are used to pro- 
forged, ma- 
items. Such 
parts can be plated, painted, ano- 


molded, 
extruded 


duce cast, 


chined, or 


dized, or vacuum metallized. 
Historically a lot of changes have 
taken place in the last 10 years. 
Door locks have changed from the 
simple slide bolt type, consisting of 


Guaranteed Radiator Cores Since 1915 


2901-17 INDIANA AVE . CHICAGO 16 28 parts, to a complex around the 


ILLINOIS 
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On these rugged products by INTERNATIONAL HARVESTER 


Blood Brothers Universals 
deliver dependable power 


. re ©. —— — 
A wv Rs ] TRUCKS . i 1-H CONSTRUCTION 


adi EQUIPMENT 
ss hd HR 


~ 
’ r he 
> A AV WD ee 


> 








PUT YOUR PRODUCT AHEAD — WITH 
ROCKWELL-STANDARD COMPONENTS 


On all these major-product lines, International Harvester uses Blood 
Brothers Universal Joints. In rigorous daily service, they've proved 
outstanding ability to deliver power dependably. And for I-H, that 
means customer good-will insurance! 

If you build construction, farm or transportation equipment, inves- 
tigate these Rockwell-Standard components. Write or call for spe- 
cific data—or request Bulletin 557 describing Blood Brothers Uni- 
versal Joints. 


ROCKWELL-STANDARD CORPORATION en Sees 
AND DRIVE LINE 


Al I Biood Brothers Universal Joints ASSEMBLIES 


ROCKWELL 


SE LILAY 
ALLEGAN, MICHIGAN © 1958, Rockwell-Standard Corp. 
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| glass type having 50 parts and op- 

OSBORN erated electrically. Seat adjusters 
® have changed from a two-direction 

manual type to a power-operated 

six-way type. The simple window 

regulators have given way to intri- 


BEFORE BRUSHING 


Jet engine part formerly ate power-operated mechanisms 


hand-filed and emery- consisting of 46 parts, moving 


rubbed to remove burrs and 
sharp edges. Hand- finishing Exterior moldings have changed 


time: 45 minutes ; 
from bent rolled sections to com- 


larger windows in a rocking motion. 


pound curved stampings with ta- 
pered sections. New materials such 
as aluminum and plastics have 
been introduced to accentuate sty|- 
ing. It is plain to see why greater 
coordination is needed among 
stylists, engineers, and manufac- 
turing departments. 


AFTER BRUSHING In a paper titled “Dum-Dum 
Burrs thoroughly removed... Comes of Age” D. L. Jones, Ford 
edges and surface junctures Motor Co., described the latest 
slended to 6-8 microiaches. developments in silencing and seal 
Each part precision-finished 
quickly, uniformly. Osborn 
Brushamaticy finishing time: 
6 minutes. vent blended deadener. It can be 

sprayed with facility anywhere, on 

any kind of surface, subjected 

a variety of oven bake tempera 


ing materials, leading to the adop- 
tion of a new water-petroleum sol- 


tures, and still produce a_ well 
damped panel. This material is re- 
placing all other deadeners in use 


6 minutes to microfinish this ”’:”. 


Before placing the material in 


a . ' 
et en ine art production it was first tested under 
* 
conditions 


actual manufacturing 
the Wixom 


...it's 7% times as fast with OSBORN Brushamatice Methods) ©" Lincoln cars at 


plant. It was sprayed onto floor 
pans and over the entire underbod) 





T used to take 45 minutes to hand-finish this ee as aR 
precision jet engine component. Today, thi as an undercoating. The areas wert 
leading jet engine manufacturer does the job in just easily spray ed without difficulty 
6 minutes with Osborn Brushamatica Methods. It’s ' ‘ 
7% times as fast and results in significant dollar 
Savings. back, fogging, ete. It functioned 
Slow hand-finishing still left scratch marks to : 
: 1 ‘ > anageme \- 
cause possible stress fractures. But, rapid Brush- so well that the management 1 
amatice finishing produces a precision 6 to 8 micro- sisted on continued use. 
inch surface automatically removes burrs... : 
blends sharp edges and surface junctures. Another new Ford development 
Result: a fast, economical, precision Brush- is a pumpable expanding sealer 
amatice finish that reduces stress concentration . a 
areas. Uniform, high-quality parts are produced which has been used successfully in 
at high production rates. sealing cowl plenum chambers and 
It's typical of how Osborn Power Brushing 7: 
works to help you speed production . . . cut costs many other seams diffi It to se al 
improve product quality. AnOsbornBrushing | after assembly. This uncured rub- 
Analysis, made in your plant at no obligation, 
will show you how. Write or wire us for details | 
—and for your copy of the 20-page Brushamatice fore painting. Oven heat expands 
booklet. The Osborn Manufacturing Company, 
Dept. E-70, Cleveland 14, Obio. and cures the rubber into a sponge 
rubber consistency, actual volume 


from the standpoint of flow, spray- 











THESE JET ENGINE PARTS are microfinished at ber is applied in a viscous state be- 


low cost, automatically—at high production 
rates on Osborn Brushamatice $1-3L Machine. 
Three Osborn Fascuts brushes (with com- 
pound) operating at 1750 rpm do the job. 


increase being about 150 per cent. 


ey Such an expanding material ap- 

F peals to the imagination § since 

hud fk rather large gaps can be ade- 
> filled. On the other hand 


quately 
it has some drawbacks. Joints to 
be sealed must be designed cor- 


BRUSHING MACHINES + BRUSHING METHODS a , , 
rectly; the cost of the material is 


POWER, PAINT AND MAINTENANCE BRUSHES + FOUNDRY PRODUCTION MACHINERY 
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HEAD and SHOULDERS 
OVER OTHER POWER UNITS... 


the BAUSH 'S” Type 


mechanical Leadscrew unit 


gives you more ! ! 








OTHER MONEY SAVING FEATURES 


Less down time — with easy economical maintenance 
by shop mechanics 

Longer life of motors, gears, spindles, and guide 
bushings 

Positive, steady tool feed 

No surge or tool breakage in break-thru 
Interchangeability of units 

No costly hydraulic fluids 

No time-killing hydraulic leaks 

Operator starts work immediately — no waiting 
for warm-ups 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 
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high; and it has poor storage char- 
Recent improvements 
have minimized the danger of so- 
lidification during storage in hot 


acteristics. 


weather; and as usage goes up cost 
should come down. This leaves one 
major problem—design. For best 
results the opening must be closed 
on at least three sides. This means, 
in general, that designers must be- 
come conscious of sealing problems. 
details will 
make the job easier and less expen- 


Proper attention to 


sive. 


While other speakers emphasized 
the need for close cooperation be- 
tween the various departments, S. 
L. Terry, Chrysler Corp., touched 
on the 
planning in synthesizing the plan- 


importance of corporate 
ning of individual departments into 
a unified corporate plan combining 
the best thinking from all affected 
areas. 

Corporate planning does not delve 
into creative areas. Instead, its 
function is to point out and resolve 
differences in proposals from the 


7, 
© 
@® 
Fe, 
or 
© 
7, 


Morlife® whole- 
ring, powdered- 
metal-base, 
clutch plate fac- 
ing provides 
smooth, power- 


ful, non-scoring friction con- 


tact for heavy-duty operation. 


type, 
and-metal clutch 


vides 


use 
duty machines. 


Morlife® button- 
ceramic- 


plate facing pro- 


powerful : Small 
Spring Loaded 


torque grip for 
in off-highway, heavy- 


How You Can Get the 


RIGHT FACING 


For Your Clutches 


ROCKFORD CLUTCHES are made with a wide variety of friction 
plates—to meet your specific needs, exactly. Powdered-metal, 
ceramic-and-metal, metalic and organic facings provide the 
right torque, wear and heat-disbursal characteristics for every 
type clutch. Because ROCKFORD engineers have this wide range 
of facings available, they can help you select just the right 


friction material to suit your need. 


act, Var 
An extensive variety of or- 


Solid-ring or segmented, 
clutch plate facings 
provide for use 
in machines 


metal 


where metal-to- 
metal friction 
contact is indi- 


cated. 


SEND FOR THIS 


plates 
able for use with 
ROCKFORD 
clutches. 


Heavy Duty 
Over Center 


ganic friction facings for all 
types of clutch 


is avail- 


Gives dimensions, capacity tables and complete =, 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


315 Catherine St., Rockford, Ill. U.S.A. ——_ 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, 111. 
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HANDY BULLETIN =] 


various specialized groups until a 
single unified plan is evolved that 
is agreeable to all concerned. 


Planning is complicated by the 
increase in product complexity cou- 
pled with the trend to 
changes in design. Costs have gone 
up proportionately. For example, 
when Chrysler Corp. was launched 
in 1924, the investment in tooling 
The tooling cost 


yearly 


was $15 million. 
for launching the 1959 models, on 
the other hand, rose to $150 million. 
Another complication comes from 
the operation of regional assembly 
plants. This 
lease dates, more rigid control of 


requires earlier re- 


changes, and better and more com- 
plete communications. 


Planning at Chrysler is vitally 
concerned with lead time. Current- 
ly, it takes four years of scheduled 
work to progress from the initial 
concept stage of a new car to vol- 
ume production. Because of this, 
most activities are actively engaged 
in working on models for at least 
two different years and sometimes 
for three different years. 


The Master Timing Schedule is 
the means of coordinating work in 
all areas to arrive at a completely 
tooled and tested car design in time 
for a public announcement date. 
Every effort is made to compress 
the schedule as much as possible. 

tual dates are arrived at by 
mutual compromises between the 
affected parties. When these com- 
promises have been made and dates 
established, the completed Master 
Timing Schedule is endorsed by 
Top Management and set up as the 
operating schedule for the corpora- 
tion for that particular program. 
In each affected area detailed tim- 
ing schedules are then established 
which set up internal control dates, 
emphasizing those dates on which 
it is necessary to get information 
from other areas. It is the function 
of Product Planning to reconcile 
promise dates and _ requirement 
dates among the various working 
groups in order to set up the origi- 
nal Master Timing Schedule. Fur- 
thermore, Product Planning moni- 
tors adherence to that schedule, 
pointing up deviations as they oc- 
cur with the reasons therefor, and 
working out corrections and im- 
provements as they come along. 


A similar system is followed in 
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The Leading Supplier 
to the Stamping Industry 


PRESSES 


The report of the Business and Defense Service 
Administration shows that Danly led all producers 
of pre ses during 1957. Industry made Danly the 
first choice because you get lower operating costs 
with a Danly Press—you can depend on it! Each 
* press is engineered to turn out more accurate stamp- 
ings . . . to produce more units per shift . . . and 
to reduce profit-eating maintenance and spare parts 
inventories. 
There are many new developments you should 
know about, such as the Quick Die Change feature 
available on all Straight Side Presses . . . single, 
double and triple action . . . the modern high- 
production Autofeeds . . . and the completely mod- 
ern line of Open Back Inclinable presses just intro- 
duced. See how Danly can help you reduce costs 
and give your products the stamp of leadership! 
Shown above: Danly Quick Die Change Press. Die 
at right leaves press as one at left moves into operat- 
ing position. Time for the change: 6 minutes. Now 
operating in plant of French auto manufacturer. 


Write for Quick Die Change Press Bulletin that con- 
_ tains drawings and complete description of these 
new presses. 


DANLY MACHINE SPECIALTIES, INC. 


DIE SETS 


and Die Makers’ Supplies 


Danly is now working on its fifth million in die set 
production. Included in this production are many 
die sets for the automotive industry—that are work- 
ing in that industry in its multi-million car produc- 
tion of today. 


In every instance, Danly can meet your most exact- 
ing diemaking specifications with a die set— 
standard or special. Since pioneering the first mass- 
produced precision die sets 36 years ago, Danly 
has continuously developed new production, in- 
spection and distribution methods to serve you 
better. 


Today, there’s the new Danly Die Set with De- 
mountable Bushings being assembled in a factory 
branch or distributor assembly plant near you. It 
is your fast, convenient source for toolroom and 
pressroom supplies that bear the stamp of leader- 
ship. Danly facilities for special Die Set manufac- 
ture are also improved and expanded. 

Shown above: a special die set that Danly recently 
built for a major automotive manufacturer. It will 
finally be used in a South American plant of the 
company. It is equipped with Danly Demountable 
Bosses, above, and Bushings, below. 


Send for money-saving facts. Write us and your 
distributor or branch will give you helpful informa- 
tion on Danly Die Sets. 


2100 S. Laramie Avenue, Chicago 5O, Illinois 





the det nination of what the pro | 


uct will for a future model yea 
When the 
new model 


proposal in booklet form is 


Timing Schedule for a 
indicates the need, a 
produc t 
the Engineering Division. 
into this product proposal 
product from 
each of the various car Divisions, 


made by 
Feeding 
are the requests 
Engineering, and Sales. 
Product Planning Com- 
product 


Styling, 
Throug! 


mittee action, proposals 


from all these sources are melded 


into a single proposal for the cars 
for that particular year. This sin- 
gle proposal then is published in 
what is called a Profile Book. The 
Profile Book, like the Master Tim- 
ing Schedule, is simply a means of 
communication between the various 
groups, each of which has its own 
particular point of view. Additions, 
deletions and changes in the Profile 
are then handled by means of Prod 
ct Planning Letters procedurally 
reated for that purpose. 


Make their own 





threads while tightening 





on straight or tapered unthreaded 
studs, rods, rivets or wire of zinc, 
aluminum, steel or brass. 


Deep, clean threads assure 
high torque and tensile values 


Hex form fits all standard 
tools and shanks 


Resilient washer face 
spans holes and slots 


Other variations available 


— Ft 


, 


Washer, with Seoler Washer, Grounding 

Keeps out woter and Type. Notches cut 

dust thru coatings to elec- 
trically ground as- 
semblies 


} 


PA ‘ 


; 


Washer, Grounding 
Type with sealer. 


Regular Hex Type 
Saves spoce where 
no flat wesher is 
required. 


WRITE FOR FREE SAMPLES, 
details, and prices, stating type, size ond 
application 


May be removed and re-used 
on same studs 


Thread-forming teeth exert 
powerful vibration-proof grip 
on studs 


Full contact (360°) on 
work surfaces, flat or 
ifregular, on perpendic 
ular or off-angle studs 


PALNUT Self-threading Léck Nuts are 
low-priced spring-tempered steel 
fasteners with a special thread-forming, 
thread-locking design. 

Save the cost of threading die-cast 
studs; also rods and wire, by using low- 
cost unthreaded parts and fastening 
with PALNUT Self-threading Lock 
Nuts. Assembly is easy and fast, using 
standard tools extra fast using 
PALNUT magnetized wrenches. 


PALNUT Self-threading Nuts are used 
to replace. costlier threaded fasteners. 
Also to replace push-on devices where 
higher-strength holding is required 
and to permit removal without danger 
of stud breakage. Sizes for V%",%«" and 
%” dia. studs and rods. 


THE PALNUT COMPANY 
60 Glen Road, Mountainside, N.J. 


Regional office and warehouse 
730 West Eight Mile Road, Detroit 20, Mich. 
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Imagination in aluminum also was 
featured in the display by Reynolds 
Metals. They showed some intrigu- 
ing designs of bumpers and bump- 
er-grille combinations in integrated 
form. Integrated design also was 
stressed in some handsome render- 
ings of hoods and deck lids, as well 
as in an aluminum wheel combining 
the hub and brake drum. Such 
creative ideas should be helpful to 
stylists and designers in planning 
the product of the near future. 

Delrin, the new idea in plastic 
formulations, introduced by duPont 
some time ago, was presented at 
the meeting in a paper by Dr. H. H. 
Goodman and W. J. Scarborough as 
a new material for body designers. 


Demand for Economy 
Affects Engine Trends 


ved from page 61 


independent researchers are work- 
ing on various types of unorthodox 
engine designs. 

At the present writing the gas 
turbine and free piston engine ap- 
pear to be something well out in the 
future. There still remain problems 
of design, and materials, and gas 
tank economy before these power- 
plants become a commercial reality. 
Too, there is a serious problem of 
manufacturing cost that will have 
to be resolved before these ma- 
chines can be considered for mass 
production. 

Meanwhile, the reciprocating in- 
ternal combustion engine appears 
to have a lot of vitality and prom- 
ise. Designers are attacking prob- 
lems of improved combustion, im- 
proved structures of greater rigid- 
ity, and lighter weight. We are 
getting much more bhp/cu in. out 
of new engine designs than ever 
before. And as the old, old recipro- 
cating engine is refined and im- 
proved in mechanical and thermal 
efficiency, the margin of superior- 
competing types becomes 
progressively reduced. We are in- 
deed in the midst of the usual 
vicious circle that confronts any 
competitor. 

Not so long ago fuel injection 
was given a terrific boost and it 
looked for a while as if it would 

(Turn to page 131, 


ity of 


please 
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There is no substitute for Stainless steel 


in automobiles 





No other material is as bright, strong and 

resistant to rust and wear as Stainless Steel. 

It gives every car the clean, exciting beauty that 
sells in the showroom and re-sells on the used car lot. 
Look for Stainless Steel on your new automobile. 


Specify McLouth high quality sheet and strip 
Stainless Steel. McLouth Steel Corporation, 
Detroit 17, Michigan. 


Mc LouTH STAINLESS STEEL 





) 


TO HIGHER PRESSURES 


Eastman engineering is making possible ever-increasing 
advances in hydraulic pressures through: 


Let Eastman engineers help you increase the 


Couplings designed to exceed minimum burst pressure 
—four times actual working pressure. 

Hydraulic application of couplings to hose, assuring 
maximum grip—within specified hose tolerance 
Maximum orifice—designed to improve fluid flow, 
reduce friction and increase power delivery. 

More rigid testing of completed assemblies to reveal 
additional opportunities for improvement. 

power- 


performance ratio” of your product to improve your 
competitive position in your field. 


HIGH PRESSURE COUPLINGS 


For EXTREME high 
pressures up to 7000 
psi working pressure 
Eastman engineered for 
greater power delivery 
and performance. For 
specifications and sizes, 
send for New Eastman 
Bulletin 200, below 


CLAMP TYPE COUPLINGS 


Accurate machining as 

sures alternate position 

ing of clamp ribs [YY oy? 
between each barb of + a 
insert—creating exclu 

sive Inter-Lock grip 

available to you only 

through Eastman. Pages 

14 and 15. 


FLANGE HEAD COUPLINGS 


Offer advantages of per 
manent hose attach 
ment plus Split Flange 
Head Couplings with 0 
to 90° stems. Economy 
plus user convenience 
Specifications and sizes 
listed in new Bulletin 


SPECIFICATIONS FOR (!00R-2) 2-WIRE BRAID HOSE 
| Min. Burst 


Pressure 


Min. Bend Max. Wkg 
Rod P, e 
(Inches S.1 (P.S.1 


14000 
9000 
7500 
6500 
50 


JUU 


4500 


PERMANENTLY ATTACHED COUPLINGS 


For 2-wire braid hose 
Offers maximum cou- 
pling strength, strong 
hose attachment and 
improved orifice for 
rapid, friction-free fluid 
flow. For working pres- 
sures up to 5000 psi 
See Pages 10 and 11 


2-PIECE REUSABLE COUPLINGS 


For 2-wire high pres a a Pe 
sure hose up to 5000 psi (yee eel, 
working pressure. In- | | Pe@<#2<<eee eee 7m 
creases serviceability of {// 
your equipment through 

easy replacement in the 

field. See new Bulletin 

for complete details 


+1 
ie 
— jo< 4 ii) iY 
yp, 
NAY 


Permits easy assembly 
in close quarters, easy 
positioning of hose in 45 
and 90° angles. Econom 
ical, reduces number of 
threaded connections 
Dimensional drawings, 
sizes, and specifications 
in new Bulletin. 


TUBING ASSEMBLIES 


Swivel Male “O” Ring 
Tube Nut used on tub 
ing assemblies. Eastman 
offers formed tubing 
with beaded or flared 
ends—to your require- 
ments Specifications 
and sizes on Page 30. 


W ~ FOR YOUR NEW B 
WITH THAT NEW | 


en) CO 
i? SUEY (| 
first inthe field, MANUFACTURING COMPANY 


Dept. Al-ll, MANITOWOC, WISCONSIN 





@ A NEW Service Concept 
@ A NEW High in Convenience 


@ A NEW Ease in Specifying 
SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER ee ee 
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(Continued from page 128 
displace the conventional! induction 
system. For many good reasons 
fuel injection furor has simmered 
down. As we mentioned earlier, in 
1959 it is found only on Chevrolet 
engines. 

That does not imply that fuel in- 
jection is out of the picture. There 
are a number of factors involved 
but by far the most vital is the 
matter of cost. In another year 
cost would not have been a prob- 
lem. In 1959 it definitely is. Fuel in- 
jection still looms as an important 
development but it can make real 
gains only when costs can be 
brought down to a reasonable level. 
As a starting point, it should not 
exceed the cost of the two fou 
barrel or the three two-barrel car 
Duretor systems. 


tor 


The centrifugal supercharger too 
had a brief moment of glory then 
disappeared. Inventive genius is 
d to develop many new devices 
and these will be judged rathe. 
harshly on realistic grounds before 
they can become commercial 
f the reciprocating engine con- 
to predominate, as it prom- 
ises at this writing, perhaps the 
next major advance should come in 
the form of the all-aluminum en- 
gine. Everyone in the industry, in- 
cluding the aluminum research or- 
ganizations, is working on this next 
phase. Most promising is the work 
being done in the area of the hyper- 
eutectoid aluminum alloys. 

The advent of the aluminum en- 
gine has been delayed for a long 
time due to the complication of wet 
or dry cylinder liners, seat inserts, 
etc. If high silicon alloys can be 
developed to the point where liners 
no longer are necessary the major 
bar will have been cleared. A lot of 
people are engaged in making this 
result come true. 

Finally, it may be noted that our 
whole concept of engine design may 
have to go by the board if chassis 
design turns to either a front drive 
or a rear engine location. In that 
event, the engine as we know it 
may lose its identity and become 
part of an integral structure that 
contains the engine, transmission, 
and differential. This could happen 
within the near future, judging by 
current events. 4s 
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FAIRFIELD 
GEARS! 


POWER to operate these machines 
and countless others that you may see 
every day, travels smoothly, efficiently, 
dependably through FAIRFIELD 
GEARS. By specializing exclusively 
in ‘“‘Fine Gears Made to Order’’, 
Fairfield has become one of America’s 
largest independent producers of 
these parts. 

If you use gears in the product you 
make, we believe it will pay you, as 
it has others, to become acquainted 
with FAIRFIELD—the place where 
fine gears are produced to meet your 
specifications EFFICIENTLY, ECO- 
NOMICALLY! Fairfield’s production 
facilities are unexcelled. Call or Write. 


FAIRFIELD 
MANUFACTURING CO. 


2303 South Concord Road e¢ Lofayette, Indiana 
TELEPHONE: 2-7353 








Gears and Differentials GHAR S| Made to Order for: 


TRACTORS + HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 


MINING MACHINES + ROAD GRADERS + BUSES + STREET SWEEPERS 
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BEFORE... 
Appliance manufacturer 
installed leg leveling 
bolt; used square head 
fastener in crating. 


AFTER... 
rcie B leg leveling bolt 
designed with Phillips 

head, at no extra 
cost, now does both jobs. 


save 
dollars 


with this 
‘sense-making idea 


LITERALLY thousands of dollars 
can, be saved through the prac- 
tical applic ation of basic bolt 
making principles in designing 
and specifying fasteners. 

In the actual case shown, savings 
were pyramided through reduced 
inventory, handling, purchasing 
and production time; while one 
part was eliminated entirely. 


To make this basic information 
available, Buffalo Bolt Company 
has drawn on over 100 years of 
experience to put together a digest 
of these principles. 
You'll find them r new 
booklet, “How to specify faster 
Fil wish draw 
and charts t akes hand 
ni = o uying es arte 
k t RK res ativ 
Dir n of Buffalo-Eclipse Corporation 
N. Tonawanda, WN. Y., Princeton, Ill. 
MAKING BOTH FASTENERS AND 
FRIENDS FOR 100 YEARS 
nvenient service centers 
WESTERN OFFICE 
Chicago, HArrison 7-2178 
EASTERN OFFICE 
New York City, REctor 2-1888 
CENTRAL OFFICE 


North Tonawanda, JAckson 2400 
Buffalo) 
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MACHINERY NEWS 


(Continued from page 68) 


Kearney & Trecker skin mills, and 
three Bendix-controlled K & T pro- 
file mills. 

He cited records showing con- 
siderable cost savings, as well as 
reduced lead times. For example, 
m a B-52G lower wing panel, the 
first-unit time on a_ tracer-con 
trolled spar mill was 1070 man- 
hours. By the 14th unit, the tim 
had leveled off at 350 man-hours 
On the 15th unit, the part was 
transferred to a numerically-con- 
trolled skin mill. Here the first-unit 
time was 300 man-hours; leveling 
off by the fifth unit thereafter to 
below 100 man-hours. 

On lead time  reduction—four 
parts of a structural test speci- 
men, duplicating each other within 
+0.005 in., were required quickly. 
Time for tooling and building by 


conventional 


methods was esti- 
mated to be four weeks. The parts 
were programmed and machined 
a numerically-controlled profile 
mill and delivered, with an accu 
racy of 0.003 in., in four work 


ing days 


Latest Figures on 
Machine Tool Sales 

Latest statistics from the Na- 
tional Machine Tool Builders’ As- 
sociation show that net new orders 
machine _ tools 
amounted to $8 million in Septem- 


for forming-type 


ber. While the business in August 
was $9.05 million, monthly sales 
during the first nine months of this 
year averaged $7 million. 

Metal-cutting-type orders in Sep- 
tember are valued at $20 million 
net—higher than August’s $19.25 
million, but less than the nine 
months’ average of $22.17 million. 

Overall, thus far this year net 
new orders for metal-cutting-type 
machine tools total $199.55 million 
The comparable figure for the first 
three quarters of 1957 is $445 mil- 
lion. Shipments of this category 
total $319.1 million for 1958—com- 
pared to $679.1 million for nine 
months of 1957. 

Net new orders for forming-type 
machine tools totaled $63.05 million, 
and shipments had a value of $82 
million, during the first nine 
months of this year. & 


more pounds, 

of steel | 

\ than you P; 
Y 


needed 
\ steel cost 


Have you compared the cost per 
foot of the solid stock you may now 
be using with the per foot cost of 
tubing? By designing and building 
with hollow steel tubing to begin 
with instead of solid stock, de- 
signers and engineers have often 
found that a great deal of money 
can be saved. This can also mean 
a tremendous reduction in overall 
unnecessary weight without sacri- 
ficing in the least any needed 
strength or durability. In fact the 
opposite is often true. The use of 
steel tubing can mean reduced cost 
of material and weight with ad- 
equate strength. Standard is anx- 
ious to analyze your mechanical 
requirements and suggest where 
possible how tubing can help your 
specifications take —— — 
shape...at a lower cost. | act ’ 
FREE: A vitally important | w ‘ 

table comparing the weight sav- | 4 Sov. 


oh tng te 


ings of hollow tubing versus |- +l 
solid stock to help you reduce |? =~ | 
steel costs. Write address below. Pocemnot 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road « Detroit 39, Michigan 
~- hanical «Boiler ind H it Ex Ag + 


OD 4%" OD 


Circle 175 on Inquiry Card for more data 


Automotive Inpustries, November 15, 1958 









Tale of Two Steering Cams 








Mi Constant ratio 22:22:22 .. . 22 to 1 ratio for cornering 
and 22 to 1 for straight-ahead driving . . . 5 turns of steering 
wheel from lock to lock. 







Variable ratio 12:20:12 . . . 12 to 1 ratio for cornering and 
20 to 1 for straight-ahead handling . . . 3 turns of wheel from 


SP lock to lock. 





.-- Constant Ratio and Variable Ratio 
















P Yes, these two cams tell a Ross engineering story of alert 
steering response and greater maneuverability for vehicles of 
many different types: 






Passenger Cars Farm Machinery 
Trucks, Buses Industrial Equipment 






> The two vastly different cams also help dramatize the fact 
that Ross provides a gear for every steering need, power or 
manual, variable or constant ratio. Variable ratio steering 
was originated and developed by Ross. 








> Ross invites discussion of any steering problem. 


STEERING 


ROSS GEAR AND TOOL COMPANY, INC. + LAFAYETTE, INDIANA 








Gemmer Division + Detroit 
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PROGRESSIVE ENGINEERING MAKES THE DIFFERENCE 








NEW DELCO-REMY 
TOTALLY ENCLOSED GENERATORS 
OFFER 50% MORE OUTPUT 
WITHOUT INCREASE IN SIZE 





Delco-Remy’s new, totally enclosed shrouded generators offer up to 
50% more output than former enclosed models of this size. They are 
especially designed for construction vehicles and off-the-road equip- 
ment subject to extremes of dust and moisture, or corrosive materials. 


Because they are totally enclosed, they are splash-proof and dust-proof. 


Key feature of the new units is a high-efficiency fan mounted at the 
commutator end in a compact, formed steel shroud. The shroud- 
controlled air blast travels closely along the generator frame where it 
produces rapid and effective cooling . . . makes possible up to 50% 
more output, without the added cost of increased frame size. 

For every kind of heavy-duty operation, Delco-Remy generators 
provide greater power and reliability with long life. Be sure to specify 
Delco-Remy shrouded generators—where required—for your new 
equipment. Readily available in 6-, 12-, and 24-volt models for 
replacement application on present equipment through the United 


Motors System. 


DELCO-REMY e DIVISION OF GENERAL MOTORS ANDERSON, INDIANA 


GM ‘GENERAL MOTORS LEADS THE WAY-—STARTING WITH 


Delco-Remy 


ELECTRICAL, SYSTEMS 


/ 
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Greater Profit and 

Operational Flexibility 
with a 

YODER SLITTER 


Even if you use less than 100 tons of 
varied strip sizes per month, it will 
pay you to investigate the savings that 
are possible through the operation of 
a Yoder slitter. Savings per ton increase 
rapidly as coil size and width of strands 
decrease ...so much, that under average 
operating conditions, a slitter will pay 
for itself in a few months. 


From a small stock of standard mill- 
width coils, a Yoder slitting line enables 
you to meet unexpected demands, or 
to supply “special” width slit strands 
in a matter of a few hours. This flexible 


operation increases plant efficiency, 


resulting in savings of time and money 
throughsimplified production planning 
and greatly reduced strip inventories. 


The Yoder line includes slitters of every 
size and capacity for coil or sheet stock. 
Send for the all-new, 1958 edition of 
the Yoder Slitter Book. It is a compre- 
hensive text on the mechanics and 
economics of slitter operations with 
time studies, cost analyses, and other 
valuable data. Write to: 


THE YODER COMPANY 


5553 Walworth Avenve * Cleveland 2, Ohio 


ROTARY 
SLITTING 
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Engine and Brake Developments 


SAE Transportation and Diesel Engine Meetings 


(Continued 


With respect to fuels, Ordnance 
has in mind any fuel from 83/91 
octane down to the middle distillate 
range (governed by viscosity and 
pour point under the applicable am- 
bient temperature). The engine 
should not only develop full output 
(proportional only to the specific 
heat content of the fuel used) on 
any one of these fuels, but also 
must be capable of operation on any 
mixture of them—and without man- 
ual adjustment. It must also be 
capable of starting and operating in 
temperatures from —25 to 115 F. 

Ordnance objective is for an en- 
gine weighing no more than six 
pounds per horsepower for the en- 
gine-cooling package. While exten- 
sive investigation has proven that 
the principle is practical, Ordnance 
feels all of the multifuel engines 
that have been developed to date 
are too large and too heavy. It was 
stated the most advanced develop- 
ment weighed 10 lb per horsepow- 
er; although one builder said his 
engine weighed 8.5/9.0 lb per 
horsepower. 

Results of the very considerable 
development work that has been 
conducted by Ordnance and engine 
makers were reported in detail at 
the meeting. These included studies 
on GMC Mode! 71, the Continental 
Hypercycle, International Harvest- 
er, Mack Truck, Deutz, Buda, Wau- 
kesha, and Harnischfeger engines. 


Molded Fiber Glass 
Truck Cab 

The merits of molded fiber-glass- 
reinforced plastic in automotive ap- 
plications, with particular emphasis 
on a brand new truck cab design, 
were expounded at one of the ses- 
sions. Speakers were B. C. Harris, 
White Motor Co.; R. A. Terry, 
Creative Industries of Detroit; and 
J. Hammond, Molded Fiber Glass 
Body Co. 

Said to be the first complete 
molded-fiber-glass body assembly in 
volume production, the new White 
truck cab represents one-piece con- 
struction. It is made up of 36 
molded parts, bonded together. Of 


from page 54) 


the COE type, it tilts forward for 
access to powerplant. Width is 96 
in., and length from bumper to rear 
of outside of cab is 50 in. 

Door design is generally like that 
on automobiles. Anodized aluminum 
extrusions are used in the glass 
areas. The front windshield is 
made up of two large sections, each 
of which has glass extending down- 
ward into the front body corners. 
Underbody, including engine en- 
closure, is molded in one piece. 

Most body sections are 0.100 in. 
thick, considered to be the equiva- 
lent of 20-gage steel but weighing 
10 per cent less. Reinforced sec- 
tions have 0.200 in. thickness. 

Molding is with matched metal 
dies, employing a hydraulic press. 
Temperature used is in the range of 
225/275 F and pressure 100/150 
psi on the molded surfaces. 

The same polyester resin in the 
base material is used for bonding 
the molded sections together in the 
assembly operation. A catalyst is 
added for curing at room tempera- 
tures. Mating surfaces are roughed 
up, bonding mixture applied, and 
parts clamped in position. Time of 
bonding can be controlled by the 
catalyst or application of heat. 
Strength of the bonded joint was 
said to be just as strong as the base 
material. 

For mounting, an underframe is 
used to support the cab. This plat- 
form is of high tensile aluminum 
extrusions, bolted to floor and front 
and rear panels of cab at 49 differ- 
ent places. The cross member in 
front of underframe is tubular to 
give torsional stability. It is also 
used as a radiator surge tank. 

Mr. Harris admitted that the cost 
of the molded fiber glass cab was 
higher—the process takes a longer 
time—but explained that its appli- 
cation is in a premium type vehicle 
where the anticipated market is 
relatively small. On the other hand, 
cost for tooling is much lower. One 
of the speakers estimated that tool- 
ing cost for the cab is about one- 
fifth to one-sixth that which would 
have been required for steel. a 
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TUBE MILLS AND 
FORMING MACHINES 


“ a4 


OOD” 
a ad ae 


BENCHES 
BAR AND TUBE 


Metal working 


Automation rr, 


in action... 


CUT UP LINES 


If you're in the metal working business, you role in the development of such equipment as that 
should be acquainted with McKay automated lines pictured on this page. 


available for many metal working operations. Basic McKay designs can be modified, or special 


McKay pioneered and has played a leading machines developed to meet specific requirements. 


THE McKAY MACHINE CO., YOUNGSTOWN, OHIO 


SPECIAL 
MACHINERY 
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ee g. PERFORATED NEW 
MATERIALS DEVELOPMENTS 
for Industrial or Decorative Uses (Continued from page 75 


Square holes 


THOUSANDS || H & K facilities enable the perforating Glass Bath Furnace 


orf of all metals, wood, plastics and cloth ' 

| DIFFERENT || fabrics. Perforated materials can be The Bal-Tate glass bath furnace 
PATTERNS || furnished in sheets, coils, rolls or can be used for extrusions, rolling, 
| AVAILABLE || plates. Fabricating services. include forgings, forming, and ne 

shearing, rolling, welding and forming. pits 
To start operation comn 

Perforated metal can be ordered with 
special finishes : aluminum—color ano- 
dized or brushed and lacquer finish; 
steel—painted, chrome plated, enam- down to cover the botton 
eled, japanned or other baked-on fin- furnace, forming a laye: 
ish. Decorative patterns can be em- four inches deep. The b 
bossed if requested. Oval holes preheated to about 1110 


scraps are loaded into the 
furnace. The scraps melt 


Round holes 


FIND NEAREST waste gases exhausted 


Many patterns in steel sheets (indus- Hak AGENT | 
trial or decorative) are in stock at our Yellow Fone , aed 

’ irnace with their horizontal axis 

warehouses. Send for H & K Stock Yigg Te i ee or ae! a 
List Brochure. > sssed Under pat alle o the rota axis of 

“Perforated Metals furnace. Because of the furnace 

Write to nearest H & K office today—for General Catalog rotation, the billets roll down into 

the melted glass, which completely 


* e : , : 
sae arrington & ing descales the billet surfaces by con- 
verting all oxides into iron silicate, 
PERFORATING CO. INC. 
Chicago Office and Warehouse ® New York Office and Warehouse 


5630 Fillmore Street 106 Liberty Street ee 
Decorative patterns Chicago 44, Illinois New York, New York any 
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furnace and are then cha 


Obiong holes 


and then forms a protecting layer 
which, being gas-proof, prevents 
further oxidation of the steel. 


Thousands Specially designed, 


ruggedly built, t 
of users know won ni 


FITZGERALD perfect seal in high 
compression engines, 


Metallic Aluminum- gasoline or diesel. 
Fused-Oxide Steel Asbestos 


There’s a Fitzgerald 
GAS KETS Gasket for Every Engine 
; t| Grease Retainers TEM P- R-TAPE® 
end COS y Cork Gaskets pressure-sensitive TEFLON* tapes 


k f i| ee aa ae for Class H & C insulation, 
gas et al ures Goskets for oil, gasoline non-stick or chemical resistant facing 


and water connections 





Temp-R-Tapes, Teflon with a silicone polymer adhe- 
2 sive, provide dielectric strength up to 2750 v/m, low 
ha } power factor, a temperature range of —100°F to 
THE/ FITZGERALD MANUFACTURING CO. | 500°F (~75°C to 250°C) and a slippery, low fric- 
Pap tion or chemical resistant surface. Easy-to-apply, just 

; Torrington, Connecticut press in place. Temp-R-Tapes are “called out” for 
many electrical and electronic insulating applications, 

L- aircraft and general industrial mechanical applications. 

aoe asuminum on'e8 1/4” to 12” wide, .002” to .013” thick. From stock. 
scree ea * du Pont T.M. 
7 D FREE SAMPLE and dota . . write, phone or use inquiry service 


asessvos _ 





mecrancaut 





a terce 


a2 Bibmmnum on" SINCE 1900 A PRODUCT OF CHR ec WARD RUBBER CO. NEW HAVEN 9, CONN. 
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MOLDED FIBER GLASS, 
of course! 


MOLDED FIBER GLASS COMPANY 


MOLDED FIBER GLASS BODY COMPANY 
4611 Benefit Avenue, Ashtabula, Ohio 


Automotive Inpustries, November 15, 1958 


MOLDED FIBER GLASS is the exclusive trade name for fiberglass 
reinforced plastic custom molded in matched metal dies by the 
affiliated Molded Fiber Glass Companies. 

More and more of the largest, most important manufacturers in the 
United States are buying MOLDED FIBER GLASS parts to solve their 
cost and production problems. (MOLDED FIBER GLASS can be molded 
to almost any shape.) 

Perhaps you, too, can use MOLDED FIBER GLASS parts to make a 
better product at less cost. Write today for information. 


(The above MOLDED FIBER GLASS products are: planter, time clock hous- 
ing, truck cab, sports car body, wastebasket, aircraft luggage container.) 
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FRICTION DRIVES 


Unbiased 4, 
fa Yael i)i1) -tilelelitelits i anically Actuated Machine Tool Clutches . . . to 100 hp 
FRICTION 


. 
or FLUID | ¢ Model CL Clutches... 


DRIVES 











Manual, Air or 
Hydraulic Operation | Oil-Actuated Multiple Plate Clutches . . 








Reduction Gears . . 


Tro couple an er r motor to the 





load, one of the following may be 
used: a frict lutch, fluid coupling, 
single-stage torque converter or a 
three-stage torque converter. Twin 


Disc can furnish you an unbiased re 








commendation as to which is the best 








selection under any given set of cir- 
cumstances—for Twin Disc offers all H Clutches to 1005 hp 
four types of drives 


No other company builds the di- 





versified line manufactured by Twin 




















Disc. Industrial clutches are offered . 
‘ , : , 1 to ] 

from 2'4 to 36 inches in diameter PO Air Clutches 0 1642 hp 
Designed to run wet (in oil) or dry, 


these clutches can be actuated mechan- 400 500 600 


HORSEPOWER 


ically, hydraulically or with air 

When a fluid drive is necessary or 
preferable, Twin Disc can recommend 
just the right one. Twin Disc offers 
fluid couplings with 1:1 torque ratio 

. single-stage torque converters with # 
up to 3:1 torque multiplication . . . or 5 | HYDRO-SHEAVE® Drives . . . to 50 hp 
three-stage torque converters with | ds 


torque ratios up to 6:1. No other man- 








ufacturer builds both three-stage and 





single-stage torque converters .. . no ' 
Single-Stage Torque Converters . . . to 200 hp 


other manufacturer can offer all three 
; 


types of industrial fluid drives 





Whatever drive—friction or fluid— 


iS most appropriate for your Own par- 





ticular application, you'll find it in the 


, : onnecting Fluid PTO 
I'win Disc line. Write for complete Fluid PTO"s and Disconnecting Fluic : 


information 














rwild | 


CLUTCHES AND/WYDRAULIC DRIVES 
Ws 




















TWIN DISC CLUTCH COMPANY 


Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 400 500 600 
HORSEPOWER 
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An announcement of interest to 





manufacturers of steel parts 


Improvements in 
today’s STRESSPROOF 


rls all alll ax 
F 


WITH COPPER 


] 100,000 PSI YIELD STRENGTH in all sizes . . . without heat 


treating. 


2 IMPROVED PHYSICAL PROPERTIES...better fatigue life 
wearability, and resistance to atmospheric corrosion. Over-all 
quality is improved. 


3 IMPROVED MACHINABILITY...sTRESSPROOF with copper now 
machines faster and better than ever. It gives longer tool life, better 
finish, and more production from a day's run, according to shop 
production records. 


4 CLOSER TOLERANCES... Tolerances for rounds have been tight- 


ened to meet the need for more precise parts as follows: 





V4" to 14" Over 114" to 2%” | Over 2%" to 3%” 
+.000 +.000 +.000 
—.004 —.005 | — .006 

















5 COMPARED WITH OTHER STEELS, 
STRESSPROOF COSTS EVEN LESS TODAY... Also saves ma- 
chining and heat treat costs, and you get a better quality part. It 
will pay you to take another look at this improved material. 


JUST PUBLISHED! Use this coupon to request your copy of new bulletin, 
"Improvements in Today's STRESSPROOF Steel Bars."' 


4 La Salle STEEL COMPANY 


> 
y} ~“ 1438 150th Street, Hammond, Indiana 


bv? Name 





Company_— 





Address__ 





City Zone State__ 
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Exteriors 


and Interiors too... 


interior lighting. In fact over a hundred million lamps 


will be used in 1959 cars. 


Are lit-up with literally dozens of miniature lamps. . . in 
stop and tail lights, back-up lights, license plate lights, 
parking lights, turn signals, instrument clusters, radio dials, 
glove and engine compartments, trunks and other 
/ &D on 
~N \ 


New ideas for lamps are found every year 
and more and more of these lamps come from Hudson. 
Why? Because automotive buyers who ‘‘buy right’”’ 
know that Hudson lamps can be depended upon f@r 
longer more carefree service. Your experience 
with us will be the same. 
Write today for Catalog No. 101. 


Hudson LAMP COMPANY 


Kearny, New Jersey 
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Greenlee Transfer Machines 
can be Reworked to meet 
Product Changes 


The Greenlee “Rearrangeable Unit” concept of transfer 
machine design is becoming increasingly popular 

in mass production manufacturing. These machines 
accommodate recurring changes in product design, 

Year after year they guard against costly obsolescence . +» 
they are changed to meet your changing requirements, 
Get the complete story from Greenlee. 


GREENLEE 


. © a 


GREENLEE STANDARD AND SPECIAL MACHINES AND TOOLS 
Transfer-Type Processing Machines ® Core Box Rollover and Draw Machines 
Multiple-Spindle Drilling and ® Specialized Woodworking Machines 

Tapping Machines ® Hand Tools for Woodworking 

Six and Four-Spindle Automatic ® Tools for Woodworking Machines 


Bar Machines 
® Hydraulic Tools for Electricians, 


Hydro-Borer Precision Boring Machines Plumbers, Contractors 


GREENLEE GUARDS AGAINST COSTLY OBSOLESCENCE 


GREENLE E Bd gt 


ar 
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Quantity 


S2RO UENO 


of 
GREY IRON CXS 


* Foe 


ONE OF THE NATION'S ce 
P LARGEST AND MOST Welbsn) 3 
"PRODUCTION FOUNDRIES = 


se 








ESTABLISHED 1866 ~ 


THE WHELAND COMPANY 


"FOUNDRY )DIVISION ~ roe a 


id ae + dete 


a R ‘ aren 
WNIT Velddie: AND MANUFACTURING Pras Pe 


NAPA leleley\ ve TENNESSEE © gees 
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COMBINATION ROLLER A 
AND BALL BEARING 
BEARING 


CLUTCH RELEASE 





ROLLER 
THRUST BEARING 


BEARING 








STANDARD SPROCKET 
IOLER UNIT 





Aetna 


99 


w 


DETACHABLE LINK 
IDLER UNIT 
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Aetna engineers have that inquiring type of 
mind which is constantly seeking—constantly 
asking itself questions—constantly developing 
new and better ways of doing things. 


This creative engineering approach has re- 
sulted in an imposing record of Aetna “‘firsts’’. 


in a single bearing to divorce the load into 
pure radial and pure thrust for extremely 
heavy duty service 


}* to combine cylindrical roller and ball thrust 


on-and-off the road vehicles—first for more 


}*" in sales of clutch release bearings for mobile 
than a quarter-century 


st with a complete line of precision-built thrust 
bearings to meet practically every load, speed 
and application requirement 


st to standardize on true crown rollers for all 
roller bearings to secure the best load dis- 
tribution of load stresses for far longer service 
life— permanently assembled in retainers of a 
type which maintains alignment and correct 
spacing 


st to combine a roller chain sprocket idler and 
pre-lubricated ball bearings in a single, com- 
pact, easy-to-install single package unit 


st ball bearing detachable link sprocket idler 
with a full complement of ball bearings, self- 
contouring seals and sturdy sprocket wheel 


Take advantage of this creative engineering 
talent and Aetna’s diversified production fa- 
cilities. Call your local representative listed in 
the yellow pages of your Classified Phone Book, 
or write direct for New 15th Edition Catalog 
and Engineering Manual. 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURGH-AETNA CORPORATION + 4600 SCHUBERT AVE. + CHICAGO 39, ILL. 


IN DETROIT—SAM T 


KELLER, 1212 FISHER BUILDING 


Aetma ANTI-FRICTION CONSULTANT TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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* Low initial cost— With the thousands of G & E “Wire Insert” Pistons 


Low cost per mile in use for periods up to 3 years—a phenomenal record 
for trouble-free operation has been established. The 


ow Amazing increase “Wire Insert” greatly reduces top ring groove wear 
and increases piston life. 

in piston life The “Wire Insert’’ piston design—exclusive with 
G & E—combines all the advantages of aluminum 
= Maintains alloy pistons with the long life of steel in the top ring 
in wer groove. No noticeable increase in weight—unequalled 

ROW ONGNS PS for rapid heat flow—and at low cost. 
and performance G & E Wire Insert Pistons have a pre-shaped steel 
wire cast right in the piston wall where the top ring is 





ESTABLISHED 1868 
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the Big News! 


a. 


IN 1959 
CARTER WILL 
OPEN NEW DOOR 























‘TO MORE PROFIT 
FOR Y 


l=, 








Serviceman” advertising in THE SATURDAY 
EVENING POST is making profit history. We plan 


Service doors all over the country will open 
extra-wide in ‘59 to let new profits roll in. 


Where's the business coming from? From revolu- 
tionary new Carter fuel system developments 
...now making final successful “trial runs” in the 
market, on the road! And that's not all: 


Carter's aggressive “Drive the Business to the 


Ree FW Be 


pivision ofr QCF INDUSTRIES 








Cc A R SB WV 


INCORPORATED «~ ST. 


to make history repeat itself this coming year 
with powerful new ways to stimulate demand 


for engine tune-ups. 


Your future's fine in "59... with Carter! 


rR & TF @ 


LOUIS 7, MISSOURI 
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Republic ELECTRUNITE Mechanical Tubing is used in four locations across the 


top of the automatic apporctus that picks up and sets “Se bowling p 
“ 


place. The AMF Automatic Pinspotter is manufactured by the American 
Machine & Foundry Company, Brooklyn, New York 


AMF... builds a better pinspotter for better bowling 
with Republic ELECTRUNITE Mechanical Tubing 


On the initial order, Republic ELECTRUNITE® 
Mechanical Tubing saved American Machine & 
Foundry Company $34,000 in manufacturing their 
famous AMF Automatic Pinspotter. 

AMF had been using tubing that required a boring 
operation on each end of the tube and centerless 
grinding on the O.D. 

Because Republic’s ELECTRUNITE Mechanical 
Tubing met AMF’s O.D. tolerance requirements, the 


company was able to eliminate the boring and grinding 
operations. This resulted in atsavings of $15,000 in 
fabricating operations. Another $19,000 was saved on 
the cost of ELECTRUNITE as compared with the tubing 
used previously. 

In uniformity and quality, in fabricating, in original 
costs, Republic’s ELECTRUNITE Mechanical Tubing 
can save you time and money, too! Call your Republic 
representative, or write today. 








Sensitivity in setting off-spot pins is 


Drilling and cutting complete, the 
ELECTRUNITE Tubing is ready for as- 
sembly. Lightweight ELECTRUNITE of- 
fers uniform wall thickness, strength, 
ductility for greater serviceability. 


Slots to hold spotting cups in place 
are cut into ELECTRUNITE Tubing by 
machine. Concentricity of the ELEC- 
TRUNITE assures easy fabrication and 
smooth mechanical operation 


Republic ELECTRUNITE Mechanical Tub- 
ing is delivered, cut to length, ready 
for fabricating. ELECTRUNITE Tubing is 
“electrically welded" resulting in 
built-in uniformity 


the result of design and engineer- 
ing, highest quality workmanship, 
and highest quality materials, such 
as Republic's ELECTRUNITE Tubina. 


“0 
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REPUBLIC MANUFACTURERS’ COARSE WIRE to meet every production 
need. Box Binding and Stapling, Brush Handle, Chain, Garment 
Hanger are only a few of the qualities regularly produced. Large 
tonnages are shipped to manufacturers of fan guards, wire parti- 
tions, concrete reinforcing specialties, plated shelves, racks and 
grilles, and numerous other products. Republic wire metallurgists 
are available to help you in solving production problems. Write 
today 





REPUBLIC NYLOK® FASTENERS SAFEGUARD PERFORMANCE SPECIFICATIONS. 

Republic fasteners are used extensively on Gemco Rotory, Reel, and Riding REPUBLIC HIGH STRENGTH STEEL IMPROVES SERVICE LIFE for many 
Power Lawn Mowers. Inset shows blade assembly securely locked to engine types of equipment. in the bottom of this conveyor, for example, it 
shaft with Nylok Cap Screw. An added advantage of Republic Nylok Bolts provides excellent resistance to abrasion and corrosion. Far less 
ond Cap Screws is their ability to seal against fluid escape when wrenched frequent replacement is required as compared with a bottom made 
tight. Nylon pellet in bolt body blocks flow of fluid along helical threaded of ordinary steel. And, its high strength-to-weight ratio allows use 
path. Send for dota of lighter gages. Send for details 


e. E- 4 UJ = L. 3 Gs mp 
REPUBLIC STEEL CORPORATION 
DEPT. Al -6300 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send information on the following Republic 
products: 


Z 4 Wa O REPUBLIC ELECTRUNITE Mechanical Tubing 
ANGE © Republic Manufacturers’ Wire 0 High Strength Steel 


O NYLOK Bolts and Cap Screws 


of Standard Steels and Name—___ Title 


ee aan 


Stack Pruoducla saunas 








_—_Zone State 
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Rigid quality control 
in manufacturing the 


Wagner 


ROTARY 


AIR COMPRESSOR 


and other air brake 
components improves operating 
efficiency and service life 


The superior operating features of Wagner Rotary Air 
Compressors are directly related to Wagner's Rigid 
Quality Control manufacturing program—an important 


reason owners have so little trouble when the com 
pressors are put into operation At the factory every unit 
must pass careful inspection and run-in tests to assure 
that each compressor provides an adequate supply of air 
pressure at all times, with fast air recovery; and can pro- 


vide safe, dependable performance and long service life. 


If service should be needed—the entire compressor can 
be completely disassembled, serviced and put back into 
operation in a few hours. There are Wagner factory serv 
ice branches in 23 major cities and a vast network of 
Wagner Air Brake Distributors throughout the United 
States and Canada to give prompt and efficient service 


on any air brake need 


It will pay you to include Wagner Air Brake Systems as 
standard equipment on the vehicles you manufacture. 
For further information, send for a copy of Bulletin 


KU-201. 





1. Accurate machining ossures the smooth, 
cool operation of the Wagner Rotary Air Com- 
pressor. Close dimensions on al! planes of the 
roter eliminote vibration... permit com- 


pressor blades to function smeothly at high 
speeds. 


3. Compressor shofts are given the ‘‘cold 
box"’ treatment. When exposed to very low 
temperatures, the shaft diameter contracts 
This altered shaft diameter allows proper in- 
sertion inte a heated rotor to form a strong, 
composite unit. 


5. Assembled rotary compressors are hooked 
vp to air lines and operating air pressure is 
applied for leakage tests. While holding pres- 
sure, entire compressor is submerged to de- 
termine whether any air is escaping 


Wagner Electric @rporation 


6363 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S. A. 


(Branches in principe! cities in U.S. end in Conede) 


: 2 RE: “ 18 


2. Accurate machining and gauge testing of 
the stotor, os well as the rotor, also con- 
tributes to the rotary compressor's ability to 
operate for long periods of time without 
delevoping leaks or losing efficiency. 


4. Compressor rotors ore subjected te high 
oven temperatures to expand roter diameters. 
Shafts and rotors joined together under these 
extreme conditions resume their original rela- 
tive size te create on extra strong assembly. 


6. Every Wagner Rotory Air Compressor is 
given a rigorous ‘‘run-in'’ test to determine 
its resistance to overheating and its over-all 
performance. Running temperatures, vibration, 
noise and air output are carefully noted and 
analyred 


The complete Wagner Air Brake Line includes 
many types and kinds of equipment—all fully 
described in Catalog KU-201. Write today 


for your free copy. 


LOCKHEED HYDRAULIC BRAKE PARTS, FLUID ond BRAKE LINING * AIR HORNS * AIR BRAKES * TACHOGRAPHS * ELECTRIC MOTORS * TRANSFORMERS © INDUSTRIAL BRAKES 
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Ten Natcos like these 


replaced 170 single spindles! 


It’s “reduce costs or else’’ in the hotly competitive car- 
buretor business. That’s why Zenith Carburetor Div. 
of Bendix Aviation Corp. embarked on a tooling pro- 
gram which resulted in substantial savings per casting 
machined, 

Ten multiple spindle H-6 Natcos provided the greatest 
savings per machine dollar spent. By combining drilling 
and tapping operations, the Natcos eliminated the need 
for 170 single spindles. Look at the cost comparisons on 
two parts, for example—a die-cast cover and fuel bowl. 


Formerly, the cover was machined by five operators using 
ten single spindles with ten jigs. The fuel bowl was formerly 
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run by two operators on four single spindles using four 
individual jigs. Now these parts are run on two Natcos by 
a single operator at a direct cost savings of 815% on the 
cover and 70°; on the fuel bowl. 


Wherever hole-machining operations are performed one 
at a time, you'll find outstanding opportunities for cost 
reduction. Standard multi-spindle Natcos range from 1 hp, 
10-spindle high-speed machines to giant heavy duties with 
50 hp and up to 72 spindles. Natco also builds a complete 
line of special way-type, index and transfer machines. 


A Natco field engineer can help you with your cost- 
reduction and production problems. Call or write today. 


Somewhere in Natco’s experience is a money-saving idea for YOU! 


NATIONAL AUTOMATIC TOOL COMPANY, INC. 


Richmond, Indiana 


Natco offices in Chicago, Detroit, New York, 
Buffalo, Boston, Philadelphia, Cleveland and 
Los Angeles; distributors in other cities. 
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This is What 
Careful Buyers 
Want to Know about 
induction Heating 

Equipment... 


First — they want to know that they will 
get cost-cutting performance and dependa- 
bility. This is basic...and it is the basic 
reason for the widespread acceptance of 
Allis-Chalmers induction heaters for harden- 
ing, annealing, brazing, melting. 

Then — careful buyers want to know how 
well the equipment is backed up by the 
manufacturer’s experience, engineering, re- 
search and service facilities. Again, Allis- 
Chalmers excels. 

A-C engineering includes help in planning 
the most efficient use of induction heating 
in your operation, the design and manufac- 
ture of work fixtures and handling equip- 
ment, the testing of your material samples 
in A-C’s modern laboratory. When your 
heater is installed, a field engineer from one 
of the A-C regional offices near you super- 
vises the job. 

There is an A-C representative in your 
area who can give you more details. Call 
him, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wiscon- 
sin, for Bulletin 12B6430B. 


ALLIS-CHALMERS 
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Check These Quality Features 


1. Water-cooled oscillator tube has life expect 
ancy of 5000 hours or more with omple 


reserve capacity for emergencies. 

2. Plate transformer is designed for continu- 
ous, heavy-duty service has large reserve 
capacity 

3. Six-tube, three-phase full-wove rectifier sec 
tion is standard choke coil and capacitor 
network protect rectifier tubes from high-fre 
quency currents 

4. Compact, attractive all-steel cabinet provides 
electrostatic and electromagnetic shielding 

5. Output circuit is based on simple principle 
which eliminates need for extra, expensive out 


put transformers 


6. Precision automatic timer and all necessary 
controls are standard, No extras (except han 
dling equipment) required 
7. All operating controls are clearly marked 
and mounted on one ponel 
8. Safety features: heavy-duty control, high 


water temperature switch, high and low water 


pressure switches, fuses, interlocked doors 


And ... Bakelite standoffs, adequate clear- 
ances, clean wiring arrangements, ceramic 


coils, heavy duty relays. 
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NATIONAL 





NATIONAL -STANDARD. Niles. Mich 
WORCESTER WIRE WORKS. Worcester, Mass 


WAGNER LITHO MACHINERY. Secavous. N. J ATHENIA STEEL 


CROSS FPERFORATED METALS. Carbondale. Fa , 
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STANDARD 


Get as “rough” 
as you want 


with 


Copperply’ 
wire! 


Even the most severe usages 
known cause no measurable 
deterioration of the copper 
coating on Copperply Wire. 
This is both field and labora- 
tory proved! 

Shown here, for example, are 
standard wrap test specimens. 
Despite this extreme bending, 
neither microscopic examina- 
tion nor ferroxy! testing show 
any hint of coating fracture 
or porosity. 

You may well ask why. 
For one thing, the National- 
Standard electroplating process 
provides a homogeneous, high 
density coating ... and, regard- 
less of wire size, the maximum 
variation in copper thickness is 
less than 1% of diameter! 

Copperply wire, offering you 
unmatched uniformity and 
service life, is available in the 
popular ASTM 30% and 40°% 
conductivity grades. In ad- 
dition, the precise control of 
the process permits the depo- 
sition of lighter coatings with 
the same degree of concen- 
tricity for varied electrical, 
electronic and mechanical ap- 





plications where less copper is 
required. Copperply wire can 
be custom-produced to the 
copper thickness to give you 
the exact degree of conduc- 
tivity or corrosion resistance 
required. 

Write National-Standard, 
Niles, Michigan, for compre- 
hensive Data Bulletin 202. 





lar braid and wire cord 


* REVNOLOS WIFE, Dixon, 


Ciliftes,. %. J 





STRENGTH... 
that’s what 


FORTISAN-36 
assures 


FIRESTONE 


auto hoses 


Firestone uses Fortisan-36 to shape 21 differ- 
ent radiator hoses. This remarkable rein- 
forcement yarn with high tensile strength 
and excellent stability gives you improved 
performance with less weight. 

Firestone finds Fortisan-36’s excellent sta- 
bility lets you form and cure hose easily to 


DISTRICT SALES OFFICES: 180 Madison Ave., New York 16, N. Y 


any shape. You get longer life and excellent 
flexibility. Ask Firestone about this proved 
performer. See how performance-tested 
Fortisan-36 rayon takes the woes out of hose. 

Celanese Corporation of America, Sales 
Development Department, Textile Division, 
Charlotte, North Carolina. 


Celanese® Fortisan® 


Room 10-141 Merchandise Mart, Chicago 54, Illinois. 


P. O. Box 1414, Charlotte 1, N. C.: 200 Boylston St., Chestnut Hill 67, Mass., 819 Santee St., Los Angeles, Calif 


EXPORT SALES: Amcel Co., Inc. and Pan Amcel Co., Inc., 180 Madison Ave., New York 16, N. Y. 


IN CANADA: Chemcell Fibres Limited, 1600 Dorchester Street West, Montreal, Quebec 


Fortisan-36...a industrial fiber 
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ACCURATE PRESS 
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MACHINING COSTS 





JACKSON DROP FORGE CO., JACKSON, MICHIGAN 


» Progressive Multi-stage Forgings ™ - °o n AJA X 


as shown above are Forged in 
one heat with less draft on AJAX 


Forging Presses. Machining is reduced . 
rging Presse chining is reduce Forging 
LAE SR EEN EME 


to a minimum for a saving in both time and material. 


Powerful AJAX Presses are fast operating and well-aligned— 


built with a solid steel frame in sizes 300 ton to 8000 ton capacity. P resses 


There is an AJAX Press to fit your particular Forging 


requirements... 
Circle 198 on Inquiry Card for more data 


Write for Bulletin 75C 


AJA METAL WORKING MACHINES 


FORGING PRESSES PRESSES — FORGING MACHINES — FORGING ROLLS — AJAX-HOGUE WIRE DRAWERS 


THE AJAX MANUFACTURING COMPANY... . CLEVELAND 17, OHIO 
CHICAGO OFFICE: 110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 
W. P. WOOLDRIDGE CO. - BURLINGAME, CAL.- LOS ANGELES 22, CAL. 





Experlence—the added alloy in A-L Stainiess, Electrical and Tool Steels 


* 316 Stainless 


present size range: 
maximum—5%% in. diam. 
circumscribing circle; 
minimum—0.4 sq. in. area 


* SAE 4130 


* Tool Steel Atlas 93 


* 304 Stainless 


Why hog out intricate shapes like these? Let A-L extrude them in 


If you're hogging out sections, paying for special 
rolls on small orders, or waiting for minimum rolling mill 
tonnages, Allegheny Ludlum Steel Extrusions are your 
answer. They will save you scrap loss, slash your machining 
costs, hold down your inventory requirements and cut 
delivery time 

Extruded shapes save money on expensive materials and 
on costly machining. Non-ferrous applications in the last 
decade have proven it. Now even greater savings are possible 
with tough, strong metals in Allegheny Ludlum Steel 
Extrusions 

Intricate extruded shapes in all stainless grades, tool 
steels, carbon steels, electrical steels, high temperature 
alloys, even zirconium and nickel alloys are now in produc- 


ALLEGHENY 


for warehouse delivery of Allegheny Stainless, call 
AIRCO INTERNATIONAL 
EVERY HELP IN USING IT 


Export distribution 
EVERY FORM OF STAINLESS 
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* 410 Stainless 


any steel 


tion at Allegheny Ludlum, cutting costs in many different 
industries 

Costs and minimum order quantities are surprisingly low 
Charge for die design is under $200. Orders taken for as 
little as 40 pounds 

To learn more about the time and cost-cutting possi- 
bilities of Allegheny Ludlum Hort Steel Extrusions, send for 
the extrusion booklet—12-pages of design and engineering 
information with process and product explanation, material 
properties, design tips and limitations, tolerances, order 
instructions, etc. Or call any A-L office for technical 
assistance. Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. Al-11 


LUDLUM 


RYERSON 
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CARBURETORS 











ALL THAT THE NAME IMPLIES— 
TOP—IN DESIGN AND IN DEPENDABILITY 


Do you need a reliable carburetor to meet Our many contributions in every phase of 
carburetor research and development are your 


your specialized requirements? Then Zenith* 
assurance of satisfaction. Zenith actually has 


Carburetor is your answer. We either have built 
or have the skills to build the carburetor you more experience in more fields with more engine 
types than any other carburetor manufacturer! 


* REG Pat OFF 


want—at low cost. 


Zenith Carburetor Division 


696 HART AVE., DETROIT 14, MICH 
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Bring R/M’s greater experience, better facilities, 
your TEFLON’ problems 


There is no substitute for the years of experience which Raybestos- 
Manhattan engineers have had in handling “Teflon’—nor for 
the unequaled plant facilities which implement this know-how. 
That is why we suggest that you come to R/M for all your 
“Teflon” needs 

[he extruding, molding, machining, and bonding of “Teflon” 
is an old story at R/M. We are familiar with applications in the 
automotive and aircraft industries, where “Teflon” serves better 
than any other material, and we will be glad to fabricate parts 
and components to your precise specifications 

In addition, we can supply you with the other R/M “Teflon” 
products such as flexible “Teflon” wire braid covered hose, 


~ - Other R/M “Teflon” products useful to your industry include 
“Teflon” sheets, tape, tubes, rods, and bondable “Teflon.” Get oa ? ; : ae 


2 3 centerless ground rods held to very close tolerances; stress- 
in touch with your nearest R/M district office for the “Teflon relieved molded rods and tubes; parts painstakingly machined 


products you require and engineering information. Or write us for to your specifications. Our mechanical grade of “Teflon”— 


further information and literature. a Raylon—has many characteristics of virgin “Teflon 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 


Contact your nearest R/M district office listed below for more information or write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa 


BIRMINGHAM | « CHICAGO 31 « CLEVELAND 16 » DALLAS 26 « DENVER 16 « DETROIT 2 »« HOUSTON! « LOS ANGELES 58 « MINNEAPOLIS 16 
NEW ORLEANS 17 « PASSAIC « PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 « SEATTLE 4 « PETERBOROUGH, ONTARIO, CANADA 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles *« Mechanical Packings « Industrial Rubber « Sintered Metal Products « Rubber Covered Equipment 
Abrasive and Diamond Wheels « Brake Linings « Brake Blocks « Clutch Facings « Laundry Pads and Covers « Industrial Adhesives « Bowling Balls 
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ANBORN 
: 0 Transducers 


FOR LINEAR MEASUREMENTS... 





DISPLACEMENT 
LINEARSYN Differential Transformers 


Six series of Sanborn Linearsyns three 

of the shielded type, three unshielded 

are available, with five models in each Typical Linearsyn Characteristics 
series. Linearity is better than 1% of full 

scale output in all models. Temperature 

range is from —50° to 205°F 

Special design features include coil assem- 

blies hermetically sealed in epoxy, lami- 

nated phenolic jackets (unshielded types) 576DT 
or heavy plated steel jackets (shielded 59007 
types), improved lead wire strain relief, § Seen 8 neice hess ces ein coh earies, Gata oo 
high permeability alloy cores. Models with 

axial leads are also available on special 

order. Within each series all models have 

identical diameters, tap sizes, lead wires; 

only the lengths of coil assemblies and 

cores vary. 


Freq Ranges 








VELOCITY 


LVsyn Velocity Transducers 


LVsyn pickups may be used to measure 

linear velocity directly, displacement with a 

simple integrating circuit, or acceleration 

with a differentiating circuit. There are 

twenty-four models, all self-generating 

with shielded cylindrical coil assemblies Siestenement Ehoctviont Chasectastatios 

and high coercive force permanent mag- Nominal Maximum Voltage Total impedance 

nets. Twelve models use regular magnet meee ~~ ~~ sg 

cores; twelve have non-breakable magnet on oy —"% : oe 0a 

cores. Characteristics of the two groups 6Lv2* 20 3 50 9000 24 

are the same except for output sensitivity, GLV2-N 2 : 23 19.000 24 

core length and weight. Features include msl Pic .. pinnae 
our of the available. selected show 

high sensitivity, single-ended or push-pull 1 ange and maximum working 

output, accurate and stable calibration, ar magnet core model (6LV2) end 2 | > aeeabable enageet 

unlimited resolution, wide range of sensi- ecriaaciies 

tivities and sizes, temperature range of 

—50° to 200°F. They can be immersed in 

hydraulic fluid. No mechanical connec- 

tion between coil and core permits low 

friction level. End stops ec¢ displacement 

limits not needed; undamaged if limits 

are extended. 


Typical LVsyn Characteristics 





ro CER 
COMTACEMENT TRANSDU 


s differentia! wane" 
d adapter wor 
. 150, 350 Series Sanborn direct writing systems now include 1- to 8-channel ‘150 Series, with a choice of 
——, n to Z : 12 plug-in Preamplifiers; new single-cabinet, compact 6- and 8-channel “350” and ‘’850° 
COMMONS mpilifiers. : i Series with interchangeable Preamplifiers, flush-front recorder with electrical pushbutton 
Carrier y chart speed contro! and transistorized Power Amplifiers, and numerous features for high 


. itivity. 
h sens! 

hig contact reliability and operating convenience. 

s s steel ’ : For complete facts, call your local Sanborn Industrial Sales-Engineering Representative or 


write the Industrial Division in Waltham. 
(All data subject to change without notice) 


SANBORN COMPANY 


Industrial Division 
175 Wyman Street, Waitham 54, Mass. 
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For mass production 
grinding 
at lowest unit cost... 


Blanchard Center Column 


Surface Grinders 


For long-run work at high production rates, 
it’s just plain cood economic sense to grind 
flat surfaces on the Blanchard. These automatic 
multiple-spindle machines are widely used in 
the cost-conscious automotive industry for 
close-tolerance erinding from the rough cast- 
ings or forgings. Time-saving Blanchard fix- 
tures allow a single operator to handle large 
quantities of parts every shift. 

Blanchard Center Column Grinders are 
available with three, four or five grinding 
spindles and 80°.90" or 100” O. D. work tables 
to handle a wide variety of parts. The No. 
100-A5 is shown. 

New functional design, with minimum floor 


space, provides several advantageous features. 


Sludge disposal is automatic to coolant reser- 
voir ... power rapid traverse on each head 
speeds wheel changes. W heels are easily reached 
through separate doors from the floor. Central- 
ized lubrication ... all operating controls are 
easily accessible, with complete safety features 
for operator and machine protection ... large 
loading-unloading area. These and other fea- 
tures result in better grinding jobs in less 
time —and at less cost — when you Put It On 
The Blanchard. 

Send for illustrated folder Vo. 374 which 
describes the 3 models of the Center Column 
machines in detail. 


Typical Grinding Jobs Performed on the Blanchard Center Column Grinder: 
ono ff We a 
a € ‘© > ae 


LOVCICIC ak 


* ®s 


Pa, 

7 a =. 
eT oe: Op 
"+ 4m ae ee eee 


on, 


Front Pump Cover. MATERIAL: Cast Tron. B Connecting Rods. MATERIAL: Steel forging. 
STOCK PER SIDE: '16" to . NO. OF SIDES STOCK PER SIDI st OPERATION: Grind 
GROUND: One. LIMITS: Must be flat within LANCHARD 2 sides and 2 ends. LIMITS: +.001°. NO. OF 
002". PRODUCTION: 360 pieces per hour (net). SIDES: 2 ogo CTION: 600 per a 1200 
surfaces (net). ese plreces are ground in a 60 


These pieces are ground in a 20 station fixture, 
station fixture, on a No. 100-A5 Blanchard, 


on a No. 100-A5 Blanchard. 


THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS., U.S.A. 
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Shelby Distributor, of course!” 


When a steel tubing problem confronts you, 
get in touch with your Shelby* Distributor. His ideas, 
experience and engineering know-how will 


prove most valuable 


Your Shelby Distributor carries a complete stock 
of USS* Shelby Seamless Mechanical Tubing—round, 
square, rectangular, or other special shapes in 
commercial sizes from 14,” OD to 1034” OD. 

ill thicknesses from .035” to 2.000” in a wide 


range of steel grades and anneals. 


» contact your USS Shelby Distributor. He is 
experienced, capable and close at hand. He gives 


speedy, efficient service. Contact him! 


“Shelby Tubing is made by the world's largest and 


most experienced manufacturer of tubular products — National Tube.” 


ae United States Steel 


*TRADE MARK 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors ¢ United States Stee! Supply Division 
United States Steel Export Company, New York 
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New Cold 
Cuts Heat 


The temperature gauges on the 
input lines of a typical Cold 
Bonderite System installation tell 
the story. 40° to 75° cooler in 
cleaner, rinse and Bonderite than 
in the conventional hot phos- 
phating installation. 

And all that heat saved trans- 
lates into dollars saved, because 
chemical costs are comparable, as 
is the effective protection of the 
coatings produced. 


Salt spray tests show effectiveness of 
coatings produced by Cold Bonderite 
System. 


PAR KE 


Bonderite System 
Costs Up to 70% 


This is a thoroughly tested 
and proven system. The Cold 
Bonderite System is in use right 
now in many plants in many 
industries. And more are changing 
to it as they hear about the 
spectacular savings. 


e A large automotive plant 
reports savings at the rate of 
40 carloads of coal per year. 


An appliance manufacturer 
says the Cold Bonderite Sys- 
tem is saving 5¢ per cabinet. 


Another manufacturer shut 
down one of his boilers 
because of reduced heat 
requirements. 


e An automotive plant is sav- 
ing about 12¢ per body. 


There are other operational sav- 
ings besides heat when you use 
the Cold Bonderite System. You’ll 
use about 25°% less water. You’ll 
save electricity because you won’t 





BONDERITE 


BONDERITE and BONDERLUBE PARCO COMPOUND 


PARCO LUBRITE 


need to run an exhaust fan. You’l! 
save on maintenance. You'll cut 
down-time, since there’s no wait- 
ing for cool-off should service be 
required. 

There are so many benefits and 
advantages to the new Cold 
Bonderite System that you can’t 
afford not to investigate it for 
your plant. 

Call or write today! 


Parker quality and Parker dependability 
mean that your production lines will roll 
steadily and efficiently. 


RUST PROOF COMPANY 
2178 E. Milwaukee, Detroit 11, Michigan 
Tel: TRinity 5-3377 


TROPICAL 


wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 


aids in cold forming rust resistant 


of metals 


corrosion resistant 
paint base 


*Bonderite. Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. OF. 
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Do yout Steam Hammers look lhe this ? 


mero MODERNIZE ge ®) 





CHAMBERSBURG 
STEAM DROP HAMMERS 


have kept pace with modern forge shop re- 
quirements. With Chambersburg Steam Drop 
Hammers you get more forging per blow and 
more forgings per hour for higher production. 
And—at the same time you'll find production 
savings in lower power consumption, less 
downtime, better die alignment. Every feature 
of Chambersburg Hammers is designed to 
produce forgings at the lowest possible cost 
per piece. 
Write for Bulletin 
peieectie RG ENGINEERING COMPANY ...... . . CHAMBERSBURG, OE 


CHAMBERSBURG 


THE HAMMER BUILDERS 


























Lome i 
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Data trom the 
SILICONES MAN 


AUTOMOTIVE INDUSTRIES, 


When water accumulates in an underground 
steam distribution system this pump goes to 
work. But during periods of heavy rain, the 


off 


clouds of steam. Failures were frequent. Sines 


water rises and covers the pipes, viving 


rewinding to Class H specifications using 


UNION CARBIDE R-620 Silicone Insulating 


Resin. there has not been a single failure! 


Time and time again, where a motor is sub- 


jected to high temperatures, corrosion, over- 


loads. or dirt. the answer has been found in 


Class H insulation. 


ly vive vour rewind customers 


You can easi 


all the advantages of Class H insulation. be- 


cause R-620 Silicone Insulating Varnish is as 


simple to use as ordinary varnishes. For exam- 


at 450 deg. F.. a Class H motor would curs 


Unlocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


Lnion Carbide” is a registered trade-mark of LC 


November 15, 1958 Circle 


206 


in less time than a Class B motor of the same 
size at 300 dee. F. The time consuming step-by- 
step curing « veles required by earlier materials 
are eliminated. 

UNION CARBIDE R-620 is easily adapted to 
your shop practice. You will find that it gives 
a hard, tough, yet flexible finish. The proper 
viscosity is built in, eliminating frequent sol- 
vent additions. No additional treatments are 
required to protect against motsture or corro- 
sive atmospheres. 

Find out more. Write for the booklets, “UNION 
CARBIDE Silicones for Dependable Service 
Address 
Silicones Divsion, Box KB 6703, Union Car- 
hide Corporation, 30 East 42nd Street. New 


York 17, N. Y. 


moa = 
ee 
fe) 
* UN 
> "it: 


beg \oizj)e) a 


and “More for vour Silicones Dollar.” 


SILICONES 





Ps " yenes- mann 
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KELSEY-HAYES COMPANY 
Gen’! Offices: Detroit 32, Mich. 


Astometive, Aviation and Agricultural 
Parts - Hand Tools for industry and Home 


18 PLANTS " 


Reflected in this modern motor car wheel, hub-and-drum, and brake 
assembly are the precision and excellence of quality which have earned 
for Kelsey-Hayes a respected name among suppliers to the 
automotive industry since 1908. Products representative of the 
specialized skills and facilities of Kelsey-Hayes in the manufacture 
of fine automotive parts and components include: wheels, brakes, 
hubs and drums, power brakes, transmission bands and other chassis parts. 
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How 


Westinghouse 


Induction 
Heating 
Saved 
$152,880 


Here is how Hightower-Morse & Company is 
successfully meeting the with 
Westinghouse Induction Heating. In the horizontal 


hardening of automotive axles, this progressive manu- 


cost-price squeeze 


facturer found it imperative to invest in modern 


equipment to produce an improved product and 


Axles pass through coils of Westinghouse horizontal 
scanner two at a time at Hightower-Morse & Company. 
less space than 
temperature 


This one-man operation requires 60% 
furnace heating; gives exact control of 


and quench. J-35005-R 


a reasonable level. 


hold 
Here 


the price to customers at 
are the facts: 
SAVING 
PER AXLE 
1046 carbon steel replaces costly 
4145 alloy steel, yet scores high 
Rockwell hardness and greater toughness 
Eliminates a stress-relief operation 
Previously, all axles were hardness-tested; 
now necessary to spot-test only 3°‘ 
Hobbing machine cutters last longer 
Drills last longer 
Lathe tools last longer 
Increases production because of less 
down time for changing cutting tools 
Another saving——gas furnaces must run 24 hours 
a day at estimated $10 per-hour fuel cost, but 
Westinghouse Induction Heating uses current only 
when work is going through; electricity costs $3.50 
per hour. 
What’s your problem 
control? Your Westinghouse Induction Heating spe- 


rejects, high costs, quality 


cialist can suggest applications in your plant for 
Westinghouse integrated production-line equipment. 








NEW from Westinghouse Engineering and De- 
velopment—LOW DISTORTION Induction 
Hardening Machine. It combines hardening, draw- 
ing and distortion reduction in one operation. Ask 
your Westinghouse specialist for complete 
information 




















voucan se sure..rws Westinghouse jw: 
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Yale introduces 2 short trucks |" 





“ 
Yale G5 Series—Only Series of e Turning radius, only 112”—permits easy movement in 
its Kind to Feature Rugged De- and out of box cars. « Operator positioned for excellent 
sign and Fast Cycle Operations. visibility. ¢ Powerful V-8 industrial engine. ¢ High under- 


For heavy industry. « Instant power for fast acceleration clearance. « For use with forks, single ram, hydraulic split 
from fully automatic torque converter transmission with 2 ram or specialized attachments. « Available for use with 
speed ranges. « Lifting speeds up to 60 ft. per minute LP-gas. « Capacities: 15,000 to 20,000 Ibs. 


Both guarantee 


Both economical new Yale Trucks—gas and electric—fea- 
ture famous Yale Integrated Design and premium engineer- 
ing advances as standard components. You get extra rugged 
channel assembly—Yale Planetary Drive Axle assembly— 
hydraulic wheel brakes—tough steel frame construction. For 
full information about these and other Yale gas, LP-gas, 
electric, hand trucks, industrial tractor shovels, hand and 
electric hoists—write The Yale & Towne Mfg. Co., Mate- 
rials Handling Division, Philadelphia 15, Pa., Dept. A-711. 
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$ | that handle up to 20,000 pounds 


s 
Yale K410 Series—Combines Easy to maneuver in and out of box cars. ¢ Operator has 
Heavy-Industry Power With a choice of two stations for excellent visibility at all times. « 
Turning Radius of Only 9254”. Hydraulic tilt to safety nest-loads speeds handling opera- 


Designed for easy serviceability. « Accommodates 60 tions. « For use with forks, single ram, hydraulic split ram 
to 72 volt batteries to meet any power requirement. « Tele or specialized attachments. « Available with engine-genera- 
scopic, hydraulic lift gives maximum lift per overall height. tor power unit. « Capacities: 12,000 to 20,000 ibs 


aster cycle operations 


a 
YA L E INDUSTRIAL LIFT TRUCKS & TRACTOR SHOVELS - HOISTS 


REG. U.S. PAT. OFF 


4:\a2 & TOWNE GASOLINE, ELECTRIC, DIESEL & LP-GAS INDUSTRIAL LIFT TRUCKS «+ WORKSAVERS 
WAREHOUSERS + HAND TRUCKS «INDUSTRIAL TRACTOR SHOVELS * HAND AND ELECTRIC HOISTS 


FORREST CITY. ARK 





YALE MATERIALS HANDLING DIVISION. THE YALE & TOWNE MANUFACTURING CO. MANUFACTURING PLANTS: PHILADELPHIA, PA: SAN LEANDRO. CALIF 


Automotive Inpustries, November 15, 1958 Circle 209 on Inquiry Card for more data 169 





arco. 
_ VY PRESS. 


ee 
ae —Federn|— 





ee ~ 


NEW LOOK IN PRODUCTION LINES 


From Material to Product 
in ONE PACKAGE 


Need help to reduce your manufacturing costs and raise your production? Why 
not check Federal/Warco Packaged Production Lines — automated production 


from coil strip or sheet blanks to finished product. 


Only Federal can offer you actual single source responsibility with major 
line components of resistance welders, punch presses, me hanical welder 
presses, automatic arc welders, expanders, destackers, transfer equipment 

and digital control all designed and built in Federal’s plants 

Federal pioneered and are leading designers and builders of 

packaged lines. Talk with a Federal representative when next 


youre planning production welding or press equipment. 


Federal / Warco 


PACKAGED 
PRODUCTION LINES 


THE FEDERAL MACHINE AND WELDER COMPANY - WARREN, OHIO 


AFFILIATED WITH BERKELEY-DAVIS, INC., DANVILLE, ILLINOIS, MANUFACTURERS OF AUTOMATIC ARC WELDING EQUIPMENT. 
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Transportation Industry Railway Equipment Over-the-road Equipment Marine Applications Commercial Structures 


The wonderful versatility of Inland Self-Sealing Weather Strip allows complete design free- 


dom with glass of any size or shape for modern vehicles 


In any weather, Inland Weather Strip never leaks. Shocks or vibrations have no effect on 


its weather-proof qualities. Inland’s filler strip keeps both glass and body panel under com- 


pression—and lowers costs, too 


important savings are possible in design, construction and installation. Inland Self-Sealing 
Weather Strip needs no special cement, binders, or clamps. One man can install it easily and 
quickly, Replacement takes minutes 


Make your designing easier with Inland Self-Sealing Weather Strip —available in stand- 


ard sizes, or made to your specifications. Write, wire, or phone for detailed information. 


Filler Strip zips into locking 
channel, compressing the en- I INT I 4x INT TD 
tire strip into permanent, leak.« 
proof seal. 
SELF-SEALING WEATHER STRIP 


Inland Manufacturing Division, General Motors Corporation, Dayton, Ohio 
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Aluminum cooling system 
Is more economical...weighs 33 per cent less... 


StayS COIOSION [¢S1S1aN| a 


reduces costs 














SPARK PLUG BOSS TEMPERATURES 


SS TEMPERATURES — DEGREES FAMmENNENT 


AVERAGE SPARK PLUG 80) 


300 


ENGINE EP 


ALUMINUM AND IRON CYLINDER HEADS 





V-8 3% 230s OVERMEAD VALVE ENGINE 


ci 
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AVERAGE SPARK PLUG BOSS TEMPERATUSES— DEGREES FAMRENWETT 


Over 14 years ago, Alcoa’s automotive and research 
engineers focused their efforts on the development 
of a more efficient cooling system—a cooling system 
to lick the twin problems of weight and corrosion. 
Today aluminum cooling system components are a 
practical reality and foreshadow the all-aluminum 
system of the future. They point the way to more 
horsepower per pound, better weight and tempera- 


ture distribution 


Alcoa Successtully Applies Aluminum in 
Cylinder Heads, Water Pumps, Heat Ex- 
changers. Through design improvements and 
alloy development, Alcoa provides weight savings 
of more than 55 per cent with substantial savings in 
cost. The aluminum head assembly provides supe- 
rior heat transfer—valves run cooler and seat 
better, spark plug boss temperatures are reduced 


by as much as 165 


in Service Tests and Field Experience. 
Alcoa engineers investigated cooling system parts 
under the most severe conditions. They found that 
under the usual circumstances no change needed to 
be made in operating practices. While iron parts 
need constant protection by corrosion inhibitors, 
aluminum cooling system components experience 
comparatively little attack by most coolants. Where 
applications involve the use of iron and aluminum 
parts, proper choice of aluminum alloy and design 


features reduce corrosion and erosion 


Let Alcoa Help. Alcoa's work in the development 
of the all-aluminum engine and cooling system has 
resulted in a wealth of accumulated experience in 
the application of aluminum in the automotive 
field. Bring your design and application problems 
to Alcoa. Its engineers and complete facilities are 
yours to tap. Let us work with you. Write Alu- 
minum Company of America, 1848-L Alcoa Build- 
ing, Pittsburgh 19, Pennsylvania. 


Water pump cover. This die-cast aluminum part, together 
vith the aluminum front cover and pump housing, lends 
itself to more economical volume production techniques 


An all-aluminum condenser for automobile air-conditioning 
units. Core weighs seven pounds, depth less than an inch 
A/uminum fin stock and rectangular tubes provide lightness 
best heat conductiwity 


Thermocouple readings taken in Alcoa Process Development 
Laboratories reveal aluminum’s superior thermal conductit 

ity for improved performance. Besides reducing temperature 
level, aluminum holds temperature range to 60° from part 


load to maximum horsepower 


ALCOA ALUMINUM GIVES EVERY CAR MORE GLEAM AND GO 


ALCOA ©. 
ALUAINUAA 
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inc.; Silvertone portable TV cabinet for Sears, Roebuck and Co.; 
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Wide range of premix moldings by the Plastics Division of General Americon Transportation, Corporation includes 
air duct and glove compartment for a leading automobile manufacturer; vending machine air duct for Vendo Co 
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he 


automotive air conditioning cabinet for O. A. Sutton Corp., 


Premix moldings give you all three... quality, economy, versatility 


Like to market better products and cut costs at the same 
time? Then premix moldings are for you! 


When resins and reinforcing fibers are blended beforehand, 
more complex molds are not only possible but completely 
practical. Slots, grooves, holes, bosses and parts with varying 
wall thicknesses can be formed right in the mold. And 
whether the part is simple or complex, you'll get moldings 
with uniform strength and wall thicknesses. Premix moldings 


are improving products and cutting costs for a wide variety 
of industries using strong, rigid, reinforced plastics. 


Molders across the nation rely on Dow Vinyltoluene and 
Dow Styrene for top-quality premix moldings. They can 
help you to better products at lower costs. For the names 
of molders and suppliers, contact your nearest Dow Sales 
office or write to THE DOW CHEMICAL COMPANY, Midland, 
Michigan, Plastics Sales Dept. 2206H-2 


YOU CAN DEPEND ON 
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.~- Multiple 
ources? 


NATIONAL js the answer 


Melrose Park, Ill. 





Sharon, Pa. 


Cleveland, Ohio 


NATIONAL “is: CASTINGS COMPANY 


Established 1868 Cleveland 6, Ohio 


The nation’s largest independent producer of malleable and pearlitic malleable 





Phoenix, Ariz. 


Chicago, Ill 

Most companies insist on multiple sources to assure 
continuity of production. Often, the problem is to 
find reliable multiple sources. 

By doing business with National alone you can 
continue this “‘multiple source’’ policy. For with 
National, individual jobs can be interchanged be- 
tween plants . . . or equipment can be interchanged 
between plants. 

This way you get all the advantages of dealing 
with one strong company. . . with unparalleled fa- 
cilities of many plants. In addition, you issue one 
purchase order . . . get one invoice. 

Result? With National you get single-source re- 
sponsibility with multiple source flexibility. AA-T1S5 
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THE KEY TO SUCCESS 
IN THE PALM OF 
YOUR HAND. 


Huck's continuing research 
and development program 
offers today’s designing 
engineer the last word in 
fastening materials and 
methods, even anticipating 
problems not yet evident on 
the drawing board. 


In Huck’s complete line of 
fasteners you will find the 
better answer to your prob- 
lem, whether it be strength 
in tension, shear or elevated 
temperature . . . high clinch 

. effective sealing . . . low 
clearance or blind applica- 
tions . . . in all desirable 
standard or exotic metals. 


Huck's reputation for 
accuracy, uniformity and de- 
pendability is your assurance 
of right-from-the-start 
performance. 

We will gladly supply 
technical assistance and 


ale 
woon- 10. METAL samples to meet your needs. 


PULL-TOGETHER 





MANUFACTURING COMPANY 
2480 Bellevue Ave. Detroit 7, Mich. Phone — WA 1-6207 
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VELLUMOI 


* 
USE 
THE 
FINEST! 
* 


Specify Vellumoid for the finest 
in gaskets and gasket sets . . . job 
matched to your specific require- 
ments. Vellumoid now offers 
Cylinder Head, Manifold, Ex- 
haust Flange Gaskets and Over- 
haul Sets to assure trouble-free 
superior performance. 

Ask your jobber about Copper- 


moid ... He knows quality. 


THE VELLUMOID COMPANY 
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DYKEM 
STEEL BLUE’. 
Stops Leases 
making Dies and Qe» 
Templates 


Popular ckage is 
8-oz. can fitted with 
Bakelite cap — 

soft-hair brush for = 

plying right at benc 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy 


Write for sample 
on company letterhead 
THE thy COMPANY 
2301-L N - »_ St. Leul Me. 
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UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 


DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 
tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead 


THE DYKEM CO., 2301-L NORTH 11TH ST., ST. LOUIS 6, MO. 
Circle 218 om Inquiry Card for more data 
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DON’T FORGET... 
STAINLESS STEEL 
RESISTS 

ROAD CHEMICALS 


because stair 
with Vancoram Ferr 
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inaton Avenue, New 
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AC Spark Plug, Electronics Div. 
AMP Inc. 4 
Acadia Div. Western Felt Wks. 10 
Aetna Ball & Roller Bearing Co. 145 
Ajax Mfg. Co. 155 
Alan Wood Steel Co. 5 
Alemite Div. Stewart-Warner 23 
Allegheny Ludlum Steel Corp. 156 
Allis-Chalmers 

Industrial Equipment Div. 152 
Aluminum Co. of America 172-173 
American Steel & Wire Div. 98-99 
(Chrysler Corp.) 12 
44 
116 
122 


Amplex Div. 
Armstrong Cork Co. 
Automatic Spring Coiling Co. 
Auto Radiator Mfg. Co. 


B 
Babcock & Wilcox Co. 
Tubulor Products Div. 2 
Baush Machine Tool Co. 125 
Bendix Aviation Corp. 
Eclipse Machine Div. 1 
Products Div. 32 
Zenith Carburetor Div. 157 
Bendix-Westinghouse Automotive 
Air Brake Co. 
Blanchard Machine Co 
Buffalo Bolt Co. 
Bundy Tubing Co. 
Burton Auto Spring Corp. 
Cc 
Carter Carburetor Div. 
Celanese Corp. of America 
Central Foundry Div. 
Chambersburg Engineering Co. 


104-105 
160 
132 

14-15 
83 


147 

154 
24-25 

164 
Chicago Pneumatic Tool Co. 8-9 
Chicago Screw Co. 4 
Chrysler Corp. (Amplex Div.) 12 
Clearing Machine Corp. 96-97 
Columbia-Geneva Steel Div.. 98-99, 16! 
Connecticut Hard Rubber Co. 138 
Continental Screw Co. 90 
Copperweld Steel Co. 

Superior Steel Div 91 

D 

Dana Corp. (Spicer) 
Danly Machine Specialties, Inc. 
Delco-Remy Div. 


94 
127 
134-135 
Denison Engineering Div. 6 
Doehler-Jarvis Div. 
Lead Co. 
Dole Valve Co. 
Dow Chemical Co. 
Dykem Co. 


National 
87 thru 89 
100-101 
174 
176 


130 
93 
45 


Eastman Mfg. Co. 

Enjay Co., Inc. 

Evons Products Co. 

F 

Fairfield Mfg. Co. 

Federal Machine & Welder Co. 

Fedural-Mogul-Bower Bearings, Inc. 
Bearings Co. of Amer. Div. 
Federal-Mogul Div. 31 
National Seal Div. 22 





Index to 
Advertisers 


The Advertisers’ Index is published as a convenience, 


ond not os part of the advertising contract. Ever, 


core will be taken to index correctly. No allow 


ance will be made for errors of failure to insert 
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Fitzgerald Mfg. Co. 

Foote-Burt Co. 46 

G 

Gillett & Eaton, Inc. 

Gisholt Machine Co. 

Goshen Rubber Co., Inc. 

Greenlee Bros. & Co. 

Gridley Machine Div. New Britain 
Machine Co. 17-18 


146 

20 
114 
143 


H 
Harrington & King Perforating Co. 138 
Heald Machine Co. 2nd Cover 
Huck Mfg. Co. 176 
Hudson Lamp Co. 142 


171 
itt 


Inland Mfg. Div. 
International Nickel Co., Inc. 
J 

Inc. 


K 


Johnson Products, 
Kelsey-Hayes Co. 


Lamb Electric Co. 
La Salle Steel Co. 
Lindberg Engineering Co. 
Lipe-Rollway Corp. 
M 
McKay Machine Co. 
McLouth Steel Corp. 
McQuay-Norris Mfg. Co. 
Midland-Ross Corp. 
Molded Fiber Glass Body Co. 
N 
National Automatic Tool Co.., 
National Lead Co. 
Doehler-Jarvis Div. 
National Malleable & Steel 
Castings Co. 175 
National Screw & Mfg. Co. 72 
National Seal Div. 22 
National-Standard Co. 153 
National Tube Div 161 
New Britain Machine Co. 
Gridley Machine Div. 


151 


Inc. 


87 thru 89 


17-18 


A? 


26-27 


cal > 
New Departure Div 
Co. 


Norton 
Oo 

Oakite Products, Inc. 113 

Ohio Rubber Co. 16 

Osborn Mfq. Co 124 


Palnut Company 
Pangborn Corp. 
Rust Proof Co. 


Inc. 


Parker 
Pioneer Aluminum, 


Inc. 


R 


Purolator Products, 


Ramsey Corp. 
Raybestos-Manhattan, Inc 
Plastic Products Div. 

Republic Steel Corp. 
Rochester Products Div 
Rockford Clutch Div. 
Rockwell-Standard Corp. 
Blood Bros. 
Brake Div. 
Ross Gear & Tool Co., Inc 
Russell, Burdsall & Ward Bolt & 
Nut Co. 
Ryerson & Son, Inc., Jos. T 


S 
Saginaw Steering Gear Div. 
Sanborn Company 
Industrial Div. 
Schrader’s Son, A. 108- 
Silicones Div. Union Carbide Corp. 
Southern Screw Co. 
Standard Tube Co. 
Stewart-Warner Corp. Alemite Div. 23 
Strom Steel Ball Co. 30 
Superior Steel Div. (Copperweld 
Steel Co.) 9! 
T 
Tennessee Coal & Iron Div. 


Timken Roller Bearing Co. 


Inc. 





Universal Joints 


95 


98-99 

Back Cover 
107 

110 

69 





Tinnerman Products, 
Tomkins-Johnson Co. 
Torrington Company 
Tung-Sol Electric, Inc. 

Electroswitch Div. 
Twin Dise Clutch Co. 


U 
Union Carbide Corp. (Silicones 
Div.) 
United States Gasket Co. 
United States Steel Corp.. 98-99, 


United States Steel Supply Div. 
98-99, 


Vv 
Vanadium Corp. of America 
Vellumoid Co. 
Victor Mfg. & Gasket Co. 

Ww 
Wagner Electric Corp. 
Waukesha Motor Co. 
Western Felt Works (Acadia) 10 
Westinghouse Electric Corp. 

Induction Heating 

Wheland Co. 


150 
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167 
144 
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Yale & Towne Mfg. Co. 
Yoder Company 


168-169 
136 
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Zollner Corp. 3rd Cover 
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SUPERIOR PERFORMANCE 
FOR GASOLINE ENGINES 


HIGHEST WEAR RESISTANCE 
COOL OPERATION 


MINIMUM WEIGHT INCREASE 


* 
* 
* MINIMUM OIL CONSUMPTION 
* 
* ECONOMICAL IN COST 

" 


ADAPTABLE TO ANY TYPE PISTO 


We suggest an immediate te 
Perma-Groove” advantages 


A I 


ENGINEERING ADVANTAGES OF ZOLLNER ‘CONTINUOUS PERMA-GROOVE” 


TOP m meme: CULL 


aE.) RING VIEW Zoe 


SECTION > SECTION =x> 








ee) CROSS 
4) section 


1. Cast-anchored—no bimetal expansion problem. 4. 40% aluminum bearing area exposed for heat 
2. Dovetailed edges keep insert securely in place. conductivity and cool operation. 
3. 100% steel bearing area for wear resistance. 5. Light in weight. 


Advanced ZOLLNER 


Engineering 





Precision 
Production 


Cooperation a 


with Engine 


Builders PISTONS 





ZOLLNER 
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Timken bearing price index 














Co Timken Company labor cost index 


What’s way Up ? @ we fron and Steel prices* 











@e@e@ Metal and metal products” 


Everything but ous Possenger cars” 


*B.L.S. wholesole prices, Bose ~ October, 195 











Timken’ bearings 











Chart the cost of most anything over 
recent years and it looks like a flight of 
stairs (see right). But the cost of Timken* 
tapered roller bearings for the automotive 
industry has held the line. The auto in- 
dustry has helped us beat inflation by = = = | — 


standardizing on the new Fimken be aring 
1950 1951 1952 1953 1954 1955 1956 1957 


sizes produced by re volutionary new tech- 


niques that have all industry buzzing. TOTAL VEHICLE COST OF PINION, DIFFERENTIAL, REAR WHEEL AND FRONT WHEEL BEARINGS 


Here’s how to 
keep ‘em way down 


Here’s the inside of our unique Bucyrus, 
Ohio, plant where custom-made machines 
turn out 30 million new design Timken bear- 
ings a vear without a hand touching them. 
This plant can keep your bearing costs down 
if you: 1) standardize on even fewer Timken 
be aring sizes—lowe ring our produc thon Costs, 
increasing your savings: and 2) buy more 
lPimken bearings — the bearings mace by 
low-cost missile age techniques. The more 
you put standardization to work, the better 
we can keep your bearing costs down. The 
Fimken Roller Bearing ¢ ompany, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontari 


Cable address: ““Timrosco”. 


BEAT INFLATION WITH... 
STANDARDIZATION 


b ath MARK REG. U. S&S. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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